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needed in the making of dies for the plastics molder. 
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control housings 
help sell 


electric blankets 


COLOR SELLS... .. Blending beautifully with 
blanket colors, these new thermostat con- 
trol housings are molded of Cyanamid’s 
BEETLE urea-formaldehyde molding ma- 
terial in warm, glowing pastel shades. 
BEETLE offers you an unlimited range ot 
permanent, through-and-through colors 
...a Valuable sales plus. 


MINIMUM UPKEEP SELLS... Because 
BEETLE doesn’t attract dust, it stays 
cleaner. A thermosetting plastic, BEETLE 
has a hard, smooth, wear-proof surface- 
easy to keep free of finger marks. 


DESIGN SELLS... Leading designers and 
top-flight engineers agree that BEETLE 
molds readily into smart, functional mod- 
ern shapes. These housings, by Monte 
Levin, noted industrial designer, combine 
good lines with the quality look and fee! 
of BEETLE. 

Want to improve the “housing con- 
ditions” of your product? BEETLE has 
the working properties you need, plus 
sales-appeal. We'll be glad to work 
with you. 


AMERICAN Cyanamid LOMPAN) 
PLASTICS AND RESINS DIVISION 


32-D Rockefeller Plaza, New York 20, N. Y 


In Canada: North Ame: icon Cyonomid Limited, Toronto & Montr« 
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How Beetle control housings 
help sell 


electric blankets 


COLOR SELLS... . Blending beautifully with 
blanket colors, these new thermostat con- 


trol housings are molded of Cyanamid’s 


BEETLE urea-formaldehyde molding ma- 


terial in warm, glowing pastel shades. 
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Here's the phenolic that makes 


HEAT and MOISTURE 


easy to handle 


WHEN SPECIFICATIONS require a material resistant to 
heat and moisture in combination and to alkalies 
such as soap and detergent solutions, Durez 1 3856 
Black has the properties you want. This one-step 
tlock-tilled phenolic is especially suited tor such 


applications as the following: 


@ SHOWER HEADS In a room humidifier tor ex- 
@ SOAP DISPENSERS ample, motor heat on one side 
@ ROOM HUMIDIFIERS and moisture on the other do 
e@ PUMP IMPELLERS not attect parts of Durez 13856 
@ VALVES adversely. The material has 

good tlow and high dimen 
sional stability, while its impact strength qualities it 
turther tor these applications 


SEND FOR DATA SHEET. Specifications and further de- 


culs will gladly be sent on request 
Write Durez Plastics & Chemicals, Inc 
1106 Walck Road, North Tonawanda, New York 


A MOLDING COMPOUNDS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT TODAY'S PRODUCTS 
for the new era of competition 


Bool Neviews .« « 


SUCCESSFUL COMMERCIAL CHEMI¢ 
DEVELOPMENT, H. M. Corley, edito: 
published by John Wiley and Sons, Inc., Ne 


it price 
The main problem faced by any manufuact 
development and effective marketing of me 
While this book is aimed at chemical pros 
plies with full foree to all manufacturers. 17 


of the book is—‘documentation of the imp 


ciples that govern each essential step in the s 
ce velopment ol promising new | products |” 
An idea of the SCO pe of material concer 


ded by the chapter headings: 
The Need, Growth, Results, and Objectives 
zed Commercial Development; The Scope of C} 
Marketing Research Group Activity in Commer 
cal Development; Commercial Chemical Devel | 
tributions of Other Corporation Groups; Extert 
of Commercial Chemical Development Aid; T} 
ent of Commercial Chemical Development; 1 
and Handling of New Product Ideas; The S 
Continued Evaluation of New Product Proje 
ment and Semi-Work Stages; New Product I) 
tives Preceding the Process De velopment Stage; 
duct Project Objectives in the Semi-Work St 
Product Project Objectives While Awaiting | 
Sampling and Tradenames; New Product A¢ 
New Product Pricing; Product Labeling, Pack 


Shipping Considerations; Toxicology, Safety, H 


Formulated Products and Special Problems of D 
Successful Retail Items; Selected Case Histo 


(please turn to page 6) 


THING LESS THAN BEST? 


MOLD 


CONTROL L 


NOT BEST BE 
THEY WERE 

BUT FIRST BEC 
THEY ARE 85 


Portable {i 


mcdels, and 
automatic 

with remote 
mounted cont 


to 250° F. W 
tor complete 
*Reg. U.S. Pat. Off. tion — TODA 


Specialists in Industrial Heat Transfer by Li 
31 E. GEORGIA ST. - INDIANAPOLIS 
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Editor's Desh 
} the ilor es It was sat stactory to read Mh ( report of 


he Philadelp} meeting reference to SPL Pre 
just sent us a copy of a ten pase booklet Unik 
paper cover that’s been published by the of 

one of the meetings for the year, with would profit by 
kers and abstracts of the talks. A roster of he could adequately cove) 
the end pages, and photos of the officers Now. such a program should include taking advantage 
st pages. The idea is a fine one, and the of all opportunities that would make the molder and his 
sible deserve a pat on the back. rganization the predominating plastics men in the are 
ther sections also print up the year’s Obviously, a systematic sais Coates and a studs pros 
vance, and many also have local monthly pects would be the first thing on th progran ee 
ns that are very interesting. Newark’s this and direct sales calls, the work should be ipported 
vives news items, runs an employment by letters or bulletins, advertising in the local Chamber 
nd publishes names of new members. of Commerce publication and Serviee Club bulletins, and 
is a similar publication. If your section has talks before these clubs and other groups 
de up for the year, send it in to the Journal It would be very worthwhile to approach manu 
glad to print it. facturers who are logical prospects and offer to discuss 
id? The SPE Journal needs several book the subject of plastics with their personnel, for most 
organizations have committees, management group gathe 


in expert in plastics molding, one in re- 


ings, meetings of their engineering statf, ete., and 
structural plastics, and one in plastics b] - k 
VarlaDILV Welcome speakers. 
No pay, but you can keep the book! Write to mig, aaontng 

The No. 1 purpose is, of course, to secure business, 
University, Athens, Ohio, and tell me how 


ar you can handle and what subjects you 


but toward this end these supports to direct sales solic 
tation will build a reputation with the result that the 
individual and his organization will be known as the plas 


iVvs vlad to hear from our old friend Herb tics men in the home area. 
ibly so when he has something nice to say. Beyond this effort, of course, there s the broader 
(please turn to page 6) 


pleasure that we reprint his letter here. 


‘ W.. are completely staffed with Laboratory, 


Technical and Engineering personnel: and 
equipped with BANBURY MIXERS — MILES — 


EXTRUDERS — GRINDERS — PELLETIZERS — 
BLENDERS — BAGGERS and MATERIALS 


HANDLING EQUIPMENT. to produce under 

. your label large quantities of molding and 

" eXtrusion compounds in any formulation of all 


y thermoplastics. including POLYETHYLENE. 
VINYLS. NYLON. ACRYLIC. CELLULOSE 
ACETATE, BUTYRATE. ETHYL CELLULOSE. 
BEHIND POLYSTYRENE and it. COPOLYMERS. 
the 4 
PRODUCT and behind ou / lant, egiipment, production 


and personnel ave 31 years of learning HOM 


Conversion Specialists © Plastics Raw Materials 


2 


VAL November, 1954 


\ 
GERING~- MOLDING POWDERS‘ Greater prooucTION 
AZ 
10 he - 
“PIONEERS IN MODERN PLASTICS FOR OVER 30 YEARS” j Ba 


A, ross the Editor's Desh 
) 


(continued from page 5 


that should not be neglected, Also, the practicability 
pecializing in a definite industry. 
So, | ng preached this theory for a good man) 
vas interesting and satisfactory to see that 
uve thinking along the same line. 


Cordially yours, 
H. S. Spence 


Durez Plastics & Chemicals, Ine. 


) LR 
Sook Iwevtews 
(cont 


nued from page 4) 


luct) Developments; Some of the More Important 
Qualifications for Commercial Chemical Development 
\ k; x 

The book was written for the Commercial Chemical 
Development Association by a number of its committees, 
nd the whole edited by H. M. Corley, Director of Market 
Develoy nt for New Chemicals, Armour and Co, It was 
Vea he Wt ng. 

Wi nize number of old friends and SPE 

be mg the authors, such as Clayton Ruebensaal 


ind Russ Akin. If these men mark the caliber of the 

ithors, then it is authoritative and up-to-the- 
ve than’ usually lucid, detailed and 
rend. It is heartily recommended for all 
vho are responsible to their companies for the 
ew products and their effective presenta- 


PLASTIC 


decorating 


Moulders and Fabricators requiring trade mark. 
ing and decorating on plastic products. 


The above three processes are applicable on 
all types of plastic such as nylon, polystyrene, 
polyethylene, acetate, vinylite, acrylics, bake. 
lite, cast resins and fibre. 


Our facilities are the largest in the country 
and we contract to do any marking required 
regardless of quantity, shape or size. 


“Quotations Promptly Given” 


ROLL LEAF STAMPING CO. 
Marking in all its phases 


MARKING SPECIALISTS, INC 


4201 Hudson Blvd., North Bergen, New Jersey 
UNion 5-0452 LOngacre 4-8370 


BIGELOW 


BIGELOW 


WIDEST GLASS MAT IN THE INDUSTRY 


17 
64 WIDE mechanically bound FORMAT 
in grades FOR ALL TYPES OF MOLDING. 


EVEN AND COMPLETE MULTIPLES SLIT AT NO EXTRA CHARGE 
0 ( “ROVCLOTH,” Woven Roving, light or heavy up to 144” wide 
( CUSTOM WOVEN GLASS FABRICS, up to 144° wide 


BIGELOW FIBER GLASS PRODUCTS 


< DIVISION OF BIGELOW-SANFORD CARPET COMPANY, INC. 
oe 140 MADISON AVENUE, NEW YORK 16, N.Y. 
ee Fiber Glass 
“eae Products MID-WEST OFFICE: 243 W. CONGRESS STREET, DETROIT 26, MICH. 
Bi 
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¢ . Improved Impact BAKELITE Styrenes 


} 
TRADE MARK 


-TGD-5001 for extrusion into sheets for subsequent postforming 


for injection molding 


<¢ 

. These compounds are the result of an extensive research 

: and development program aimed at producing impact styrene 
. materials superior to any hitherto available to industry. 

Y 

TGD-5001 features 


& Permanent high gloss on leaving the extru- 
sion die with no post-planishing necessary. 
Gloss is retained during postforming oper- 
ations, perticularly deep draws. 

@ Excellent heat stability — can be repeatedly 
recycled in the extruder without discoloring. 

& Superior extrudability; close thickness toler- 

y ances easily maintained. 

Superior toughness. 

& Ease in vacuum forming, permitting under- 
cuts and more complex mold designs, without 


0 danger of cracking or breaking on release. 


TMD-5151 features 


@ Impact strength 8* times that of general- 
purpose styrenes. 

@ Fast setup reducing n.olding cycles as much 
as 10 per cent compared with that for pre- 
vious materials. 

& High plasticities providing easy flow into all 
parts of mold, giving perfect detail with in- 
tricate designs. 

@ Excellent surface gloss and resistance to 

*ASTM average ized test values using notched Ve in. bar Refrigerator freezer door frame in- Toy train parts molded from TMD-5151, ‘ae 

at 74 deg. F, jection molded from TMD-5151 shows selected over other. materials due to ere 


this material's adaptability to fabrica- its good cold weldability, dimensional 
tion into intricate designs. stability, and strength in thin sections. 


B mpounds can be supplied in an unlimited range of opaque « olors or: 


tive tests assure blend-to-blend consistency so that color matches a: 
pected on orders received months apart eae 


TRADE-MARK 


type S are highly ce sirable for retrigerator parts such us breaket 


er door liners, crisper trays, drip trays and butter compartments IMPACT ae 
Cris and display panels for toys, housewares novelties, ‘i STYRENE PLASTICS 
ist covers, housings, and numerous industrial applications 

dern production facilities assure continuity of supply on a com /8\_ 


TRA 
Write Dept ZF -433. 


— BAKELITE COMPANY, A Division of Union Carbide and Carbon ¢ poration MS 30 Kast 42nd Street. New York IT. NLY. 


In Canada: Bakelite mpanv, Division of Union abide Canada Limited, Bellevil 


TMD-5151 
: 
Large door panel for freezer is vacuum Display stand vacuum formed from A 
formed from TGD-5001. High impact extruded sheet of TGD-5001 demon- » 
—_ strength of material is important to strates deep-drawing and deep under- Fata 
this application. ‘ cuts possible with this material. ie 


Jamison Plastics Corp. has moved into a new plant 

‘ 1000 square feet, which was laid out specific- 

hivh production injection molding, as well as 

tint spraying, decorating and assembly of finished pro 

its. Their new adress is 1255 Newbridge Road, Nort] 
Belh e, Lo Island, N. Y. 

Tru-Cast Appoints Otto 

Clie { Kk. Otto has been named metropolitan New 

York district manager for *Tru-Cast’ beryllium coppet 

d wonents, manufactured by Manco Products, Inc. 


KFifth Avenue. 
Manco headquat 
Nichols, 


New York offic ire at 
announced at 
Melvindale, Mich., by M. A, 


pore dent, 


company 


Upgrade Plastics 
Production... 
Downgrade Costs... 


D&W HOPPER-DRYER 


Efficient pre-heating and de-humidifying of 
material is just one of many jobs done by 
this timesaving accessory. It speeds produc- 
tion by eliminating handling—because mate- 
rial goes directly to the machine from 
receiving. No need to load and unload dry- 
ing ovens. You save floor space, too, because 
the Hopper-Dryer can be installed easily on 
standard makes of injection or extrusion 
machines. Initial cost is less than a drying 
oven’s. Operating cost is low, results are 
sure. 


New Hopper Loader — For continuous 
automatic feed of any injection or extru 
sion machine. Clock timer control for 
starting and stopping. Dust-free operation 
"Die-Temp” Control — Positive-acting 
self-contained mold temperature control 
at any level between 100-400 degrees F 
Fast, compactly built to save space 


THORESON-McCOSH, Inc. 


18208 W. McNICHOLS RD 
DETROIT 19, MICHIGAN 
PHONE; KENWOOD 1-8877 


Plastic Welding—Automatic 
Plant Plastics, Inc., 417 S.W. Church Ave.. 


Tenn., announce automatic plastic welding equi; 
ible of welding 300 feet per hour. Equipment w 


able on a rental basis. 


Adhesives Manual Published 


A new, profusely illustrated, twelve page 
“Adhesives for Film, Foil, Fabric and Other W;, 
ations” has Rubber & Asbest 
ation, Bloomfield, New Jersey. 


been issued by 


phot 


features 


In addition to over forty-five actua 


typical laminations, this new booklet 


charts, reported to be 
adhesives industry. 

Copies of the deluxe, three color, twelve pug 
=110, may be obtained without charge by writing 
& Asbestos Corp., Dept. “P”, 225 Belleville Av 
field, New Jersey. 


Hanszen Builds Plant 


E. W. Hanszen 


Dallas, a 
of Plastic Eng 
has begun construction of a 


E. W. 


of the Society 


Hanszen, 


for the 
fiberglass laminates. 

The first 
vember 1, will 
feet of factory, office and 
space. Production of plastic 


unit, to be ope 


The new Southwestern ft 


custom molding, 


fiber laminates handle 
requirements, 

Products will be market 
the “H-i?"” trade mark. 


Custom molding operat 
clude flexible vinyl resins 
door gaskets, corrugated 
strips and sporting goods. 
will produce sporting equip! 


visor of the Texas City plat 
Carbon and Carbide 
pany. He has 12 years exp 
the plastics industry and 
Master's from Mass 
Institute of Technology. 


degree 
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manufacture of plas 
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Is scheduled for mid-Noven bi 
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Old Time Craftsmanship 


in a matter of minutes 


ONt admires the work of the 


ne craftsman. From his lit- 


hop came wares that smacked of 


and tireless finishing. But, 
had to spend long hours on 
production was low and 


nt today. Plastic molders 
lesigning their products, just 
l-tume craftsman. But, once 
they make their labors pay 
rator inner doors, radio 
ousewares, toys, wall tile, 
is of other colorful, beauti- 
‘d products come off the 


production line in great quantity and 
at attractive prices. Modern chemistry 

and the wonderful new plastics that 
it has created is the secret of the 
plastic molder’s advantage over his 
counterpart of yesteryear. These new 
plastics can be molded into perfect 
reproductions of the original all in 
minutes instead of hours. 

To supply the plastics industry with 
the best quality molding materials. 
Koppers Chemists have developed a 
whole family of polystyrene plastics. 


KOPPERS COMPANY, 


Some are especially tough, others stand 
higher temperatures or are easier to 
mold. All products made with Koppers 
Polystyrene come in attractive colors, 
have a smooth finish, and are light in 
weight. Each Koppers Polystyrene ts 
designed to make products better, and 
to help cut production costs, so that 
plastic molders can combine the cratts- 
man’s skill with mass production tech- 
niques, to bring more attractively 
priced, high-quality products into your 
home. 


INC. 


Chemical Division, Dept. SPE-114, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK * BOSTON «+ PHILADELPHIA «+ ATLANTA «+ CHICAGO «+ DETROIT ° LOS ANGELES — 
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MOLD 


Transter molded iron handle 


by General Electric Company 


caco 
INCORPORATED 


1193 W.SECOND STREET POMONA 10.CALIF 
LYCOMING 9.5206' 


Quotations promptly given 


For Laminators 


Here are Important Economies 


Our Panel Brushing Machine Can: 


Eliminate Brush Finish Press 3 Salvage panels with = slight 


Pans surface imperfections 

4 Eliminate stock room damage 
by creating the Luster Finish 
immediately before shipping 


Make your wood = patterns 


more natural 
FOR INFORMATION WRITE TO... . 


THE FULLER BRUSH COMPANY 


MACHINE DIVISION, HARTFORD 15. CONN 


Sndustry 


Mylar Booklet Ready 


Two new technical reports concerning “My p 
ester film one covering the film’s physical ; 
and electrical properties, and one on adhesives . 
for bonding “Mylar” to other materials eh 


issued by the Du Pont Film Department. 

technical TR-1 (properties), 
TR-2 (adhesives), may be obtained from the Dy Pp, 
Film Department, Wilmington 98, Delaware. 


Copies of reports 


Toxicology of Acrylonitrile 

“The Toxicology of Acrylonitrile,” published by 4 
erican Cyanamid Company’s Petrochemicals Di 
available. It contains abstracts of th: 
portant data, both published literature and 
Company’s files. The booklet 
tion on the treatment of persons who have been expos: 

The booklet is available on request from Amer 
Cyanamid Company, Petrochemicals Department, 30 Ro 
efeller Plaza, N. Y. 20, N. Y. 


is now 
from 


16-page also conta 


Gering Brochure On Tubing 
Responding to a recently accelerated demand { 
plastic tubing of small gauge, Gering Produc: 
Inc. of Kenilworth, N, J., thermoplastic converters and; 
truders, has found an eager and expanding market { 
their production of Ger-Flex vinyl and Ger-Tube po 
ethylene tubing. 
Gering has just 
both “Ger-Flex” and 
inquiry. 


prepared informative literature 


“Ger-Tube” tubing, available 


WITLI MS SILICONE SPRAY 


SHIPPED AT ONCE -- ONLY FROM 


INJECTION MOLDERS SUPPLY 


3514 Lee Rd. «+ Cleveland 20, Ohio 


already know 


fer” 


experienced molders 


specify — 
IMS SILICONE SPRAY 
Balanced-Proven Formulation and 
to Apply from Exclusive 


It's Delivered FREE—It Costs Only 
$2.00 ea. (Sample) $1.50 ea. (Doren) $1.37 ea. (Gross) 


All Metal ie 
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HI-TEST 88 


Flexural 


Actual laboratory tests, shown in the photo, have dra- 
matically proved that Monsanto’s Hi-Test 88 styrene 
plastic offers almost /5 times more resistance to flexural 
fatigue than general purpose styrene! In addition, your 
product will benefit from Lustrex Hi-Test 88 styrene 
plastic’s other tested advantages: 


Compared to general purpose styrenes: 


@ 5 times tougher than general purpose styrene! 
@ Up to 500% higher impact resistance! 

@ Superior resistance to strain! 

@ High surface gloss with excellent color stability! 


Compared to other high impact styrenes: 


@ Greater resistance to flexural fatigue! 
@ Improved flow characteristics! 

@ Greater total elongation values! 

@ Perfect for lacquering jobs! 


For full information on how Lustrex Hi-Test 88 
styrene plastic can help you improve the quality and 
sales appeal of your product, write to MONSANTO 
CHEMICAL COMPANY, Plastics Division, Room 2909, 


+ 


Springfield 2, Mass. 


You can bend oa straight bar of Lustrex Hi-Test 88 
styrene plastic like this into a pretzel shape —a 
dramatic demonstration of its greater flexibility and 


gh treatment dramatizes strength of Lustrex! The 
toughness! 


‘lex fatigue tester, one of many precision instruments 
ed in Monsanto's laboratories, bends a sample of 
trex HiTest 88 styrene plastic back and forth to 
t tlexing strength. 
ult: Lustrex Hi-Test 88 styrene plastic offers almost 

times more resistance to flexural fatigue than 
general purpose styrene! 


Meet more Monsanto products 
on CBS-TV's. “Morning Show” 


SERVING INDUSTRY... 


J 

MONSANTO 
x 
t t r 
A 
and 
Pa 
eXposi 
(mer 
ie 
Produ 
po 
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MAKE YOUR OWN FLEXIBILITY TEST! 
R 

3 WHICH SERVES MANKINO 


With feather-light touch, the tracer of this 
huge die sinking machine passes over the sur- 
face of a master pattern. The slightest change 
in contour is transmitted by a varying electric 
current to the cutter, which faithfully repro- 
duces every intricate detail of the pattern in 
the mold cavity. 


From the mold shown, Bridgeport Moulded 
Inc. produced the handsome 


Products Co., 


NEWARK DIE 


22 SCOTT STREET, NEWARK 2, N. J. 
Phone: MArket 2-3305 


CARVES BIG MOLDS 


grille of the Philco air conditioner pictured 
in the inset—one of the hundreds of fine 
products for which molds have been created 
by the skilled hands and modern facilities 
at Newark Die Company. 

Big molds have been a big factor in the 
growth of the plastics industry. For more 
than 30 years Newark Die has led in the 
design and construction of all types of molds. 
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\ppointments 


Vorman Skow, member of the Philadelphia 


the Society and Director of Research of 
rporation has been appointed by the 
Board of Directors to be the Society’s rep- 
the American Delegation on plastics 
national Standards Organization (ISO). 


have been made available by the Society 
to attend the 1954 meeting in London, 
The setting up of standards on plastics to 
nternational trade is a most important 
nd one, considered by the Directors, in 
ociety should take an active and con- 


ety is anxious to cooperate not only 
ISO but with all organizations whose aim 
tion of the arts, sciences, standards, 01 

& practices connected with the use of plas- 
have our members represent the Society 
ips. But it is essential that when a mem- 


strous of representing the National Organ- 


« obtain the authority to do so from the 
Board of Directors. 


important appointment was that of 

Member, Don Hoffman, National Vice 
f the Society and Plant Manager of 
ter-Hebb as Administrator of the So- 
fessional Activities for a term of three 
ocal sections will be requested te con- 
dual project work but in addition plans 
leveloped to begin work on a national- 
that will be announced in detail at th: 
ness Meeting of the Society at the Con- 
\tlantic City in January. 
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Atlantic City 


On the subject of the forthcoming SPE Na 
tional Technical Conference—our eleventh consecu 
tive annual conference—the tremendous effort the 
1955 Conference Committee has already expended 
in making this event the most important and su 
cessful to date should be acknowledged by all. On 
October 15th news of the announcement of the Con 
ference Was spread throughout this country, Canada, 
and abroad. During November each member of the 
Society will receive an individual invitation to at 
tend the Conference. To obtain the best accommo 


dations register well in advance! 


Meetings 

On October 27th and 28th a conference on “Plas 
tics in Building” conducted by the Building Research 
Institute was held at the National Academy of 
Sciences in Washington, D. C. It is of interest to 
note that although not in the capacity as official 
representatives of the Society, SPE members. Mr. 
Kd Coope r, Mr. Albert G. H. Dietz, Dr. Gordon Kline, 
Mr. Hiram MeCann and Dr. Raymond Seymour wert 


program speakers. 


The brochure published about) the conferences 
states that “these conferences are entirely tech 
nical and objective in their nature and have for then 
purpose the stimulation of progress in the develop 


ment of building materials and products.” 


Copies of the proceedings are being printed. 
Information can be obtained by writing to Building 
Research Institute, 2101 Constitution Ave., Wash 
ington, 25, D. C. 


The National Education Committee of the So- 
ciety met at Princeton October 14. One item con 
sidered by the Committee among many others was 
an official definition of the term “plastics engineer.” 
While basic, this is the first step in realizing our 
objective of obtaining full recognition of plastics 
engineers as an independent branch of professional 
engineering. But more about this in the Decembe) 
JOURNAL. 
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Set Sail for 


Some Members of the 


RICHARD B, BISHOP, 
Honorary Chairman, is an 
indefatigable worker for 
SPE. He is currently in 
the midst of his second 
term as a National Direc- 
tor. He was chiefly re- 
sponsible for founding the 
Philadelphia Section — in 
1936, and was. working 
chairman of the 1947 con- 
ference. He holds a B.S. 
and M.S. in Chemistry 
from Holy Cross and has 
done graduate work at 
Johns Hopkins and Rut- 
gers University. After 
working for Socony-Vacuum Oil Co. for 14 years as Senior 
Research Chemist, he is now Director of Research with 


Bishop 


Foster Grant Co. in Leominster, Mass., where he lives. 


He is also aetive in the American Chemical Society. 


ADOLPH J. KISSILEFF 
Chairman, in spite of his 
appearance says he is 50 
male, married, and white. 
To which we must add 
that he enjoys a (fair) 
reputation as a raconteur. 
He is founder and First 
President of his company, 
Amplex Mfg Co, (There 
are no Second Vice-Presi- 
dents.) During World War 
Il he was Director of Per- 
sonnel, Fuze Division, Bul- 
ova Watch Co. and was 
educated ut Wharton 
Kissileff School of University of 


Pennsylvania. 


GEORGE H. KOCH, JR., 
Co-chairman, is a former 
President of the Philadel- 
phia Section. After sev- 
eral years molding experi- 
ence he worked as a de- 
signer with Newark Die 
Co. until starting his own 
Company, Oak Engineer- 
ing for design of molds 
and molded parts. He re- 
ceived a B.S. from. St. 
Joseph's College and 
studied at Newark College 
of Engineering. He edits 
the Philadelphia Plasties 
Press and shoots golf in 
the seventies. 


Atlantic City 


Conference Committee 


Darlington 


Fitzpatrick 


SPE 


WILLIAM O. BR 
President of SPI 
has continued t 
great deal of his | 
energy to Societ 
currently serving 
man of the Tec} 
visory Committe: 
as Program Cha 
the Conference. | 
BS. tm Chi 
Tufts College, 
velops new uses 
lose derivatives 
cules Powder 
with his wife 
Del. and list 
raphy, golf and 
is h Ss hobbies. 


HENRY DAI 
TON, Pi 
Section Preside 
ng as Treasure 
Conference Com 
studied at the D 
stitute of Techn 
works hard at h 
engineer with A 
Co. of Chester, P 
port an old-fash 
family. A lot of 


time Is spent fist 


EDWARD J. FU 
RICK, Secretary 
Conference Co 
has been in plast 
1936. First at the 
Klectrie Co. ! 
Adams, Mass., 
four years with t! 
national Resistat 
Philadelphia, bet 
ing his present 
with F. J. Stokes 
Co. as Plastics 
Hobbies are an 
dio and football. 
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ium-forming?) and another particular 
ed panel on control equipment. The latter will 


} 


et Sail for Atlantic City 


Eleventh SPE Technical Conference Plans 


Atlantic City, New Jersey, January 19 Through 21, 1955 


and proprietary molders cannot afford to 


ip the opportunities offered at the forthcoming 
cal Conference in Atlantic City this January. 


will there be the most complete and fully- 


d program ever presented at a Plastics Tech- 


‘onference, but in addition, round-table dis 
with seasoned, well-experienced panels to 
m, at which every type of molder’s problem 
thoroughly analyzed. 

presentatives of material suppliers will bring 
y of latest developments in new materials 
as improvements in making and using many 
established plastics. Also, in this field will 


symposium, treating with the evaluation of all 


naterials. The various plastic families have 
so inter-married that the features of the 
and neighbors are unrecognizable to many 
familiar with the brothers and sisters. 
pers will also be presented dealing with 
ers and reinforcement materials, of special 


to the low-pressure molders. 


l’ractical methods for fabricating and molding 
arbon plastics, considered technically difficult 


ders unfamiliar with them, will be handed 
a panel of combined forces representing 
manufacturers and prominent convertors. 
ner molding will be discussed as it relates 


nd also in all its phases in a separate forum. 


line with this double-viewpoint approach 
a polyethylene molding panel which’ will 
ate information helpful to molders of this 
showing them how to take advantage of 


perties of this unique material in facilitating 


ng and applying it to new uses. 

ichinery and equipment manufacturers have 
ssigned sufficient time to present the high- 
and results of their recent endeavors. Special 


in this category are a discussion of auto- 
nolding equipment, (the answer to inroads 
ly well- 


new techniques for injection molders neve) 


presented to an assemblage such as this, a 

n method of time and weight control. 

ot of molder’s headache stem from th 

le must use to make products of quality. 
triple-threat attack will be Inunched by 


bling the first really complete pancl discucsion 
ispects of mold design. At another time, so 
there will be no conflict, a representative group 


tallurgists from various steel mills will take 


pros and cons of hard versus semi-hard it 
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technical, sales, and production statfs of 


jection mold steels, pack-hardening versus through 
hardening compression mold steels, and the advent 
of precipitation-hardening steel alloys to the plastic 
mold field. They will be guided on their course by 
both a prominent mold-maker and an experienced 
mold engineer supplied by a leading custom molder 
of all plastic materials. Such a discussion has never 
been attempted before, and cannot fail to be of 
tremendous help to the mold steel suppliers as well 
as to the tooling engineers and designers 

Molders will always listen attentively to any 
proposition which will enable them to extend the 
scope of their operation and furnish moldings to 
industries and for applications where they are now 
at a disadvantage. In this category is the perfection 
of the process of making molds of hard nickel by 
electroforming, enabling the execution of details 
and textures never possible previously. Since cost 
reduction of molds is an important factor in obtain 
ing business, they will be delighted to hear in what 
areas this is also indicated by this technique. 

Marking, finishing, and painting methods and 
cost-saving ideas will be given complete treatment 
by an engineer connected with the leading processor 
in this field. Methods of testing and inspection, 
originating in the research laboratories of material 
manufacturers will be relayed to the molders, for 
their protection and practical use, by the men re 
sponsible for developing them in their respective 
companies, 

This completes the part of the agenda of in 
terest to molders as far as the actual manufacture 
of their products is concerned, but one of the most 
important subjects, a factor in the successful execu 
tion of their services, must be given proper em 
phasis: the best application of the right plastic with 
the proper design for the particular part to be 
molded. This is perhaps the most difficult of engi 
neering functions in plastics, since it requires a good 
working knowledge in so many fields. Here the 
molder will be aided by experts in the application 
of plastics in several major industries. Representa 
tives of every major purchaser of molded parts are 
invited to attend and will contribute essential in 
formation merely by giving their opinions. In_ the 
cost analysis they are the best judges of a ma 
terial’s (or a molder’s) qualification—the customers! 

Plan now to spend a most enjoyable and worth 
while week at Atlantic City during the post-Christ 
mas let-up. Prepare yourself and your associate 
for the tough year ahead. Two-and-a-half days of 
helpful, informative association with your suppliers, 


the 


competitors, and customers, while “picking 


brains” of the entire industry 
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Here is the answer to Industry's demand for a high speed auto: 
matic plastics molding machine with the latest features for more 
production at lower operating costs. 


FULL HYDRAULIC CLAMP 
Assures positive clamping pressures. Slowdowns are adjustable to suit 
different molds, increasing mold life. 

HIGH SPEEDS 
Over 400 cycles per hour. 

INTERNALLY HEATED TORPEDO 
Three zone heat controls enables better plasticizing at lower temperatures 

LARGER DIE SPACE 
Utilizes maximum shot capacity —gives you greater material coverage 

LOW PRESSURE CLOSING 
Press will close under low pressure. Automatically protects die by 
stopping machine if obstruction prevents full die closing. 

LONGER STROKE 
Enables you to mold deeper pieces and increases your product rc 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC. 
153 Aldene Rd., Roselle, New Jersey 
Foreign Sales Representatives: OMNI PRODUCTS CORP., 460 Fourth Avenue, New York 16, N. Y. 


Correspondents Throughout the World 
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Dlastic Material Problems 


Power Distribution 


Barney Kellam 


The Hudro Electric 


of Ontario, 


INTRODUCTION 

Che Hydro-Electric Power Commission of On- 
tario is a publicly-owned electrical utility. It serves 
municipalities as a wholesaler, rural areas directly 
as well as certain large industrial customers. To 
vive an idea of its size a few figures are in order. 
Ihe province stretches for 1000 miles in either di- 
rection. The high-voltage transmission lines total 
11,800 cireuit miles; the number of our ultimate 
customers is 1,317,000. Our dependable peak capa- 
city is three-and-a-third million kilowatts. The gross 
investment in fixed assets is $1,177,000,000. “Hy- 
dro”, as it is known familiarly, is among the largest 
electrical utilities on this continent. 

fhe research and testing needs of the Com- 
mission are taken care of by four departments com- 


POLYVINYL CHLORIDE 
COMMISSION HAS USED polyvinyl chlorid 
« insulation and sheathing of single and multi- 
control eable since 1945. We use only the 
as TW, suitable for underground and wet 
Both the Underwriters’ Laboratories and out 
Standards Association limit pve to a maximum 
In this range it has an advantage over othe! 
sture resistant materials in being appreciably 
ve. Since 1945 we have installed more than 
f pve multi-conductor control cable making 
he world’s largest users of this type. Control 
1 on fixed loads in contrast to power cable 
loads. Although covering a wide variety 
mditions there has not been a single failure 

ntrol cables. 
ts many advantages there was an appli 
ich we considered pve unsuitable. In out 
ations control cables are used under the face 
n a near-vertical position from the turbine 


control room or switehing deck. This height 


20 feet at our Rat Rapids station to more 
et at the Sir Adam Beck-Niagara Generating 


) 


inder construction. 

an application the problem with pve arises 
acteristic known as “cold flow”, a movement 
al under concentrated loads. In this case 
ated load is that exerted by the customary 


rs” which are necessary to hold the cables 
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Power C 


Toronto, Canada 


prising the Research Division. The study of plastics 
is one of the functions of the Chemical Research 
Department. Here we evaluate products of plastics 
and synthetic rubbers such as wire insulation and 
sheaths, adhesive insulating tapes, special protective 
coatings, pipe, adhesives, tableware, of which we 
have used a quarter-of-a-million pieces, and others. 
We provide data to enable decisions to be made 
whether plastics shall be used for any particular 
application, and what type. We can summarize our 
work by saying that we try to prevent the misappli- 
cation of plastics. 

Out of our experiences have been chosen three 
subjects to illustrate the problems we have and our 
attempts to solve them. 


in their near-vertical position. The etfeet of such grippers 


s to cut deeply into the sheath or insulation as is show) 
in figure 1. Because of the other advantages in the uss 
of pve, we gave thought to the development of a fastening 
device that would permit pve to be used for near-vertiea 


or vertical applications. 


REQUIREMENTS OF A PLASTIC-CABLE FASTENER 


The reavirements for plastic-cable fastener are 
as follows: the pressure of the gripper or fastener must 
be distributed over as large an area as possible; one size 
should be adaptable to a wide range of cable diameters; 


it should require a minimum of skill to apply; it should 
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be highly ozone-resistant as ozone is always 
ur generating stations; there should be some 
adjustment between fastener and support; it 
be costly; it should have a long useful life. 


Incidental vy, the matter of services life is ev, 
n our work. To our engineering associates ss 
means at least 50 years. They get that and 


] 


electrical components, why not from plasties 


STEPS IN THE DEVELOPMENT OF A FASTENE® 


h equirements in min > ir 
Figure 1. Marks showing cold-flow of PVC insulation under With these quirements in mind, the ji) 


e exerted by cable “grippers f the fastener was a long brass strip curved t 
to the cable and covering one-third of its cireu 
The metal strip was taped to the cable by m 


adhesive vinyl tape 10° mils thiek. This fas 


ample strength, equiring a minimum of 200 , 


cause the cable to mov with espect to the b 


The next majo step was the use of a belt pn 
flexible material having a greater conformabilit 


. ferent cable diameters. The final form of the be 
Figure 2. Metal strip fastened by vinyl tape to replace 


3ripper polychloroprene-impregnated two-ply cotton belt 
ozone resistance. Anothe step Was the extens) 
belting beyond the taped portion, the end of 


being formed into a loop containing a brass Des 
vhich the end was stitched. See figure 3. Thus, 
imber of steps each of which was given load 
fastener was finally obtained that appeared t 


equirements., 


TESTING THE FASTENER 


A series of laboratory tests was underciake 


ermine the behavior of the fastene) under va 
\ one-ineh diamete multi-conduetor control ea 


ised containing nine pve-insulated condue ors of N 


auge enclosed in a pve sheath. The new fasten 


, tached to a number of short kk ngeths that were su 
Figure 3. Completed fastener which gives satisfactory ser- 


vice 


by the Dee ring from a_ horizontal support.  \ 
Weights were attached to the bottom of the cables 
number of horizontal white lines and one long 
line was drawn on the tape and eable. These 
indicate any movement of one part with respect 
other, and the movement could be measured. After s 
months on what we considered to be a normal 
10 pounds, no echanges were detected. On 8O pour 
Was a vertical adjusting movement of the tayn 
Op amount to 1°52 inch, after whieh ther 
further change. 

When these laboratory tests were reported 


one then came under consideration fo) use at t S 


\dam Beek-Niagara G.S. No. 2. Here it was planne 


have several hundred control ¢: : 
sulated and sheathed with pve, hang vertically 
250 feet. Would this new fastener be suitable? It 


came highly desirable to subject the fastener to ¢ 


Figure 4. New type closely simulating those that would obtain at > 

fastener being test- Fails. We obtained permission to use one of the st meee 

ed under cable load of our 17-story Head Office and here we planned vend 
two cables for test. ‘> 


When it came to installing the eables tw 
were considered. Should we unreel the cables 
vround, attach the fasteners at the required inte 
haul the assembly up by the Dee rings, or take 
up to the 17th floor, play out the cable into the 
and let it hang while the fasteners were taped 
chose the latter method. As the 218-foot lengt! 
space, the upper end snubbed around the reel, it 
otating movement that appeared to stop afte: 
hour. The fasteners were the n taped on. Had wi 
ed the first method, the unwinding of the eal 
have thrown the fasteners out of vertical a 


Both eables are of the nine-conductor No. 
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ameter over the pve sheath and weighit 


is 218 feet 


long, hanging vertically 


100 pounds bene held at the top by on 
esenting about 2': times normal loadine 
ws one of the fastencrs of cable No. 1 ar 
f attaching to the supportine baluster, usine 
ind chain. 
: first two weeks we frequently examined 1 : 
lincs drawn on the parts of the fasten s 
n position. During th's time the top tum : 
stretched with the belt betwee) l 2 and 
e movement being upward. Equilibrium was 
ifter this and the movement stopped. During ; 
otating or unwinding movement. Tests 
earlier in the laboratory showed clearly that 
the tension when applying the tape and the ; 
ambient temperature the greater is this uw 
vement or creep. The temperature at the 
ed from 86°F at the 17th floor to 80°F at : 
However, despite a heat wave in early ; 
ding with 100°F the fasteners are holding 
n unchanged position after 12 months of 
shown in figure 5 above is one we dev loped Figure 6. Molded polyethylene insulation joint : “ 
atory to determine the creepage of competi : ; 
d means for reducing it. It was found that 
and final few turns of tape are put on with- os 
m, the movement was reduced to a min 
vement of tapes on glass did not econ 
: ind on the pve sheath. This was due to th - 
f plasticiser from the sheath into the ad © 
the tape. One would have supposed that t’ « ~ 
ild be in equilibrium with the plastieiser in 3 
: pe backing and not be affeeted by that in th 
vever, the stretching of the tape in applica 
higher operating temperature both tend. to 
librium. The adhesive takes on more plas if 
ch results in a more slippery adhesive and 
e creep of the tape, particularly unde 
tually, however, equilibrium is again attained be 
ment stops, probably aided in part by th P 
ees. Figure 7. X-Rays of molded joints ae 
esult of this work, a set of instructions have je 
ip with specifications for the one-ineh-wid 
suitable for cables from 58 ineh to 1-1 8 would take three: 
ameter, and for the vinyl adhesive tape and shes single-conductor cone 
. : ; sizes No. 2, No. 4 and No. 6, at 4 Kv, 2300 volts from 
f applying it. One installation of some 36 : 
: eet long was made at our Crystal Falls ger line to neutral. All lines are underground in both fibe: Pie . 
min September 1952 and is satisfactory. It mae Runs 
that the new fastener will be used at the mannotes from te wer 
Reck-Niagara No. 2 generating station. about a week during the first three years when the mat : 
rye holes were filled with water. This has been somewhat ; yy 
EXPERIENCES WITH POLYETHYLENE AS AN reduced by the use of sump pumps. a 
‘SULANT All joints are at manholes and were originally made - 
‘ the Commission established the A.W. Mar by by the installation contractor. A evilindrical mold was 
ter in a western suburb of Toronto. The area used and filled with pieces of the insulation probably 
0) acres and contains numerous. buildings. taken from scrap lengths. The outside of the mold was 
gest garage under one roof in Canada, and heated with a torch. The excess polyethylene flowed into th ges 
age depot. It was planed originally to install a riser and also permitted escape of air. When cold, the i 
f paper-insulated lead-sheathed cables (PILC) mold was removed and the sprue trimmed off. See figure 6 
stribution. However, at that time PILC was The first failures in this system were at the joints 
y after months of delay. In addition, it was They were eventually all replaced using a different tech 
the Center was due for a large building pro nique. Three of the original molded joints were X ayed 
one could even guess at the probable load and are shown in figure 7. The central black portion it ‘ 
ts It was decided, the refore, to use the ead each is the spliced conductor with splicit vy sleeve in the a 
and inexpensive polyethylene-insulated cab center. The gray portion around the conductor is poly 
ad requirements could be established, whicl ethylene and the voids are apparent in the muel hte 
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. able No. 
it floo to the sub-basement, its 175 pound + ‘ 
ted by four fasteners. Cable No. 2 is 12 ae” SO ss 


Figure 8. Polyethylene tape 
cut apart tor examination 


We 


joint fused with a blowtorch 


accelerated environmental 


specimen shows uneven failure- 


of conductor in the uppe: 


black spots were a puzzle at 


and analyzed. They wi 


re sl ced out of the col 


insulation to fill the molds. 


The new oints were mac ip using 
developed by the electri ca maintenance 
Center. The space between the tapered-dow) 
Was filled with a clear 5-: polvethylene 
wide. The taping extended about two inches. 
insulation or both sides and built ip to aby 
thick. Several layers of plain glass fiber tay 
put on half-lapped and the ends tied dow) 

Using a blow-torch, heat was applied w 
of fusing the polyethylene tape into a solid, 
mass and fusing it to the insulation o) the 
requires considerable skill as nsufficient h 


fuse the laye Ss and too much heat 


mass to move and eccentricity of the conduc 
& shows two such joints cut fo study. The « 
of the tape in the top joint is fused but the 

is not. The tape in the low oint is fused 


It is of interest to point out h 
conductor of a three-phase systen 
ethylene can be made in a morning. Ti 
takes all day. 


Three years afte nstallation 
about 100 feet in from a meanhol » obviously 
failure. One of the sinek phi lines fused 
leutral. study of all the cirew 


highly-alkaline fluid in the d 


vironmental cracking beine the 


e, 
Since then there have bee more fa ‘ 
nature, the time hetwee Installation ne 
about the same, three vears, 
We can dispense with a diseussio) of « 
cracking since the original and th 


Bell Telephone Labo nm that 

well publicized. It is sufficient | to 
polyethyl ne Is subjected to biaxial] suc] 
bination of a twist and a bend, and whil 
comes In contact with certain fluid 
it will crack. The time taken to ¢ 
Severity of the st ess, the nature and t ‘ 
environment and the molecular weight of th 


lene. Alkalies, soaps and detergent 


s alt 
vironments causing cracking. 

We wanted a simple test for craekine t] 
made directly on the eable. so e twisted ; 
length and immersed it in a solutioy of a dete 
the Rell Labs had found would enorny 
this effect. This material is know) in the U.S 


CA and in Canada as Antarox A450. All 


material cracked on this test in 2. to rl | 
figure 9. This period should be cor pared with t 
in the field. More ecent 
higher average molecular wei: ht, refused to ¢ 


% hours. We therefore eturned to t 
test, using a small hole drilled through the 


a “stress raiser” in place of a 


are still searching for sir ple fiela test b 
is doubtful since the smallest variation i) dit 
technique results in wide variations in time of 


In one instance we wound a helix o a mane 
a hole through each turn and imm sed the | 
environment. We got a different time for t] 
and the other two would not fail. Se heut 

We were asked for a recon mendation what 
to replace the old polyethylene cables at tl 
they fail. It so happe ns that the alkaline condi 


ing there that promote cracking of polvethy] 


highly corrosive to lead sheaths Taking it 
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Figure 9. Test specimens after 

cracking. 

‘ 

Figure 10. Cracking test 

areas. Note the eccentricity 

until two were picked out 
Se of copper and we think they =]. 
Twenty Woven 


UPPLY PIPE 


t} 
‘ 


ht also seriously affects the hehavio 
\t present there is no method for detern 
niy » we check the melt index of nsu 
that of polyethylene pipe which will be 
e met with a peculiar phenomenon in rut 
ex of a sample from a ecable that had 
‘ The failure was believed due to Opera 
the design voltage and under conditions 
i. The extrusion had a pattern on its 
ft being glassy smooth, althoug! ts 
il 1.8. Whethe this can be tied it wit! 
‘ sulant due to oxidation emains to 
t it “us St legraded is indicated 
change n powe facto from 0.001 to 
acvcles. See figure 1] 
4 iring a shortage of suitable metal 
isked to look into the use of plastie pipe 
t f Vater supply purposes. This meant 
» determine suitability but also collect 
thods of handling and installation in the 
the Commissior has hecome INCreaSINIT\ 
¢ pipe, and while our experience based 
mited, we have heecome mors familia 
s involved in the evaluation of plastic 
ipplications. Again our associates speak 
terms of 50 to 10 years. Plastie pipe has 
is lor as 10 vears and as short as two: 
Sis a comparatively short period in the 
i! pipe that plastie hopes to eplaece. Ou 
ive thoroug! » show up any weaknesses 
three SerTViIces Ve have 1? mind Ss fo 
poses, the pipe being underground. W< 
tlengtl polythene nstallations tha 
actior arve network Was Installed 
! Thie fa ot 195] Whose tota 
feet, while the meest straight in Was 
etw k ose ed primarily f watering 
supplyine wate for various purposes 
There Vere sers installed, fou 
nsert fittings and ny clamps, al 
ict styrene copolymers, using threaded 
he eve f the ground did not permit 


¢ ‘ a ) lone’ Service ¢, We nav 
1 Specia pve-sheathed black polvethyvler 
\ ‘ 1.8 his sl ild eliminate 
entirely educe Consice ably Nidatior 
} te t the nsulant iu ny 
Wit ave an economical cable vl 
mittinge quick splicing and 
has been made and anothe 
" itcl his, of course, with considerable 
testing cracking, We built 
sion plastometer, or melt indexe dent 
ed for ASTM [)-1238. Melt index is a 
>= the number of grams of polvyethy ene 
prescribed conditions of ten perature and 
standard orifice There Sa relation 
molecula velght and melt index. The 
‘ i velght the more viseous is the poly 
Css the amount extruded, Therefo e, 
ex indicates a higher average molecula 
ist he pointed out, howeve a that aist! bution 


aining the system before winter, compressed air was 
blown in to clear the water. In the following spring it Was 
found that a the imid stvrene isers had broken at the 
threads of the fittings, the polyethylene pipe and risers 
howeve were all OK 
The rid plastic sers and fittings were eplaced 
vith galvanized on material and this has gone through 
the winter of 1952-52 with complete satisfaction. The 


ather high thermal coefficient of expansion determined in 
the lab. gave us some concern when it was learned that 


trouble in the field. The thi ty banded or clamped con 


nections have also given no. trouble. 

In our work on specifications fo polyethylene pipe 
there has been diseussion on whether high molecular 
weight material should be specified to reduce the 


Poss! 


bility of environmental cracking. 


Two examples of pipe 
that cracked near the clan P came to our attention recent 
ly, but we are not certain whether this was environmen 
tal cracking. The melt index was 7 in one case and 1 


In In 
another. P 


roduction pipe gave a melt index of 7, although 
molding granules of another produce) 
0.96, 1.65, and 1.95. As production of 


creases it is expected that the n 


rave indices of 
polyethylene 
elt index will drop to 1.8 


or lower. While this will improve the resistance to crack 
ing it could still oceur if the biaxial st 


stress 1S vreat 


enough and environment is bad. Pipe ean be made to 


crack simply by subjecting it to pressure with the outside 
coated with a suitable material®, and seratches 10 mils 
deep cut into the surface 


PLASTIC ELECTRICAL CONDUIT 
Another service is that for eleetrical conduit, mainly 

fo underground heeause of Its corrosiol esistance, 

Above ground its advantag 


is In its lightness, particular 


Figure 11. Extruded highly-degraded polyethylene (Magni 
fied 10X) 


aay 


Figure 12. Test for compatibility between cable and conduit 
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STATISTICAL QUALITY CONTROL III 


a The concept of 


He 


oy 


The Hoover Co. 


This article on control charts is the third in 
a series on statistical quality control for the plastics 
molder, written by the Statistical Quality Control 


Introduction 
In the pre is articles of this series, a widely used 
tistical tecehniqu as discussed rather thoroughly. 
This technique, (the ise of frequeney distributions for 
juality analysis) was shown to be valuable for many 
reus The process } story could be con pared with 


pecifications t how whether product quality was on 
bear how close our aim was in the general direction 

r t target, and how much scatter we had in our in 
dividual shots. The shape of the frequency distribution 
I ed us the type of variation encountered, and gave 
me clues as to the kind of corrective action required. 
Finally, the frequency distribution provides a means of 
presenting qualit nformation to all persennel levels, 
Operators, set up men, tool roon personnel, pre duction 
ind inspection supervision, tool design engineers—to all 

re in any way concerned with product quality 

Although the histogram is valuable in analyzing past 
performance, it is not particularly suitable for evaluating 
p-to-the-minute performance. For example, the orde? 
n Which the data are obtained js lost when the frequency 
distribution is plotted. We are not able to see from the 
distribution whether trends or cycles are occurring in ow 
process. If tool movement or wear takes place during 
the t the pieces or samples used in the distribution 
ive run, the resultant change in quality is not readily 


distribution. 
this method is the 


detect ibl by 


Anothe 


the 


shortcoming of 


eXal ning 


time that 


t takes to prese the information. The actual quantity 
f product during the period necessary to obtain, plot 
nd analyze the data may be such that a considerable 
i int t oney could be lost defective material be- 
fore we ¢ knew about it. The frequency distribution 
iv w be an excellent too] for obtaining information 
ibout processes, and is very effective in achieving long 
ra qualit provements, but for the day to day 
ality decisions, something faster and more flexible is 
led 


Bridging the Gap 


How wre We to 1 ake quality decisions more rapidly 
by us {f the frequency distribution? How are we 
t establish the existence of trends, eveles or excessive 


Delmer C. Dague 


(duality Control BEnginee 


ontrol Charts 


and John D. Hinchen 
Qualit / Nu je revisor 
Mon anto Chemical Co. 
Committee of the Society of Plastics Enginee: 


under the chairmanship of L. M. Debing. 


sample to sample variation in the data? One a 
one which we shall pursue in detail involves 

the previous quality history of the process as 
of reference,” against which we judge the relat 
of each sample test value as obtained. Sup 
through the use of frequency histograms or b 
calculation we were to determine the average 


dard 


observing 


deviation of 
the 


our past quality performane 


pattern of Variation Wwe Were ass 


only chance or normal variation had been press 


now construct a chart with the scale of measu 


as the vertical axis. Then, drawing a horizontal 


value corresponding to the ave and two pa 


age, 


above and below the average at a distance of tl 
dard deviations from it, we can obtain the “fra 
erence” mentioned above. 

Now the horizontal axis gives us something 
not have in our frequency histogram, The ho 
can be used as a time scale; we can divide it 
representing the time at which the sample was 


ch 


show 


merely record the order in wh the various dat 
obtained. the 


this chart and the frequency distribution which s!} 


were Figure 1 relationship 


past history of the process. 


As each sample is obtained we plot its 


on the chart so that it represents both the valu 
and the orde: in which the sample was taker 
shows the following values plotted against tl! 


reference. 

Sample 1, 4.2: 
4, 4.5; Sample 5, 7 
You will notice the cryptic abbreviations Lé 


of 
Sample 2, 5.7; Sample 3, 5. 


0; Sample 6, 3.7 ete. 


UCL on the chart. These stand for Lower Cont? 
Average, and Upper Control Limit. Traditior 
control limits are three standard deviations 

below the average line, which is all we need to k 


them for the present. 

The chart have 
control limits, and 
the order of production is Known as 


we ed, with its 


indiy dual ! 


de \ Uppe 


eausurements) p 


a Contre] ©! 


Individuals. As long as the data points plotte 
within the limits and are fairly uniformly dis} 
both sides of the average we can assume that 
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ies to eXist. 


A Reliable Approach 
tre chart for ndividuals s usefu for sep 


nly to be expected” variation from that 


tes a change in the process. In fact, this is 


f statistical control charts. There is a catch, 


der for control charts for individuals t 
for us, we must be able to make a reason 
ssumption that the distribution pattern cor 
Normal Frequency Distribution discussed 
ding article. We are not always able to make 
and are often in a quandary about how 
bution may deviate from normal before the 
t system breaks down. 
s a way out of this dilemma. Back through 
eral centuries, many mathematicians hav 
to a theory which has come to be Known as 
Limit Theory. Briefly, it may be stated as 
HS, No matter what the distribution of individual] 
pepulation, the distribution of the averages 
tems taken at random from the population 
the Normal Distribution as the sample size 
Shewhart,! in 1924 demonstrated that for most 
taking averages of three to seven values is 
nalize the distribution. 
off then with the averages of small random 
gy considered as normally distributed, we ca 
l and 2, construct a Control] Chart of Ave 


related to the distribution of ave rages us 


lals chart was related to the distribution of 
isurements. If the process is operating wit! 
pected Variation present, a group of individua 
les can be conside red as a randon sa pole 
| of obtaining average readings 
mediately see a shortcoming in the sug 


ad. ihe average values show process Variation 


»p to group basis, but we have no way of est 
spread of the variation within the group. A 

th n average of 20 could be made up of fou 
udings of 19, 20, 20, and 21, or 15, 20, 27 


ena Wider spread of values. We have no way 


m the chart, what the situation actually is 


riginal suggestion by Shewhart, was that an 
showing the variation within the group by 
standard deviation of the ndividuals in the 
d be used along with the averages, The tw: 


Ken together would then show the within and 
group variation. Figure 3 shows how such a 
t reasoned further that the variation withir 


provided a rood estimate of the chance o1 


ition of the process, and developed tables 
ntrol limits for beth average and standard 
ld be estimated from the average standard 

lal practice, this left something to be desired 


ition of standard deviations is somewhat con 


tne charts were to be used in the plant by 


j perators, someth ne more simple hed to 
I tunately for small sa ples (2 to lo i 
range is very closely related to the star 


ind is much more readily determined. The 
ditference betwee 1 the largest and s aliest 
alue In the group. Shewhart proposed tt Int 
ind Range Control Charts as an «ffective 
trolling product quality, and this techniqu 


dely udopted, and is called the Shewhart Co 
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TYPES OF CONTROL CHARTS 


Figure 1. The start of a control chart showing the relation 
ship between the control chart framework and the fre 
quency distribution 
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Figure 2. Contro! chart she wing distribution of the grourg 
averages about tectal average. This chart does not show 


variation within any group 
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F gure 3. The top chart shows the variation ! grour ver 
ages, ard the lower chart draws the standard deviation with 
n each of the groups 


atior that we nad whet Ve calculated the 
} 
| 
a 
> 
3 
3 a 
| 
L 2 ik 
10 
by 
: 
tee 
i 
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d SCUSSION on 


the 


covering 


rue calculation and interpretation, Fon 
ntends to make actual application of these 
herough study of this reference is recom 
i mat if general interest, the following 
Average and Range Charts over Control 
i au i! presented: 
of the normal distribution probabilities is 
ilid 
hift n level are more readily detected. 
iabilitv can easily be seen on the 
enar 
ts are easy to calculate. 
control points can be systematically elimi 
p) to caleulation of the control limits. 


rape are less sensitive to experimental error. 


making 


re data can be plotted in a given space, 


gnition of long term variation clearer. 


How To Do It—Calculation of Limits 
The control limits 


for averages can be calculated by 
he i procedure outlined previously for calculating 
ts f ndividuals. For example, if each group average 
dered ne data point, we can calculate the 
n and standard d ation for these averages, and set 
ip 3 yrnia tandard deviation) limits around the 
This technique is somewhat tedious, and might well 
ive resulted in reluctance by industry to accept these 
ethods of quality control, However, identical, and in 
cu better, results can be obtained painlessly by 
gy the technique outlined below 
In tl discussion we will attempt to use the terms 
ind syvmb that conform to accepted quality control 
subg ip—thne nad duals that are grouped together 
nad eraged for plotting on the control chart for ave 
Subgroup ndicated by the symbol n—the num 
f individuals in a subgroup. 
Subgroup a ige—symbo] X, pronounced X_ bar. 
the a ige of the individual values in the subgroup 


averages is denoted by the 


Ave ye f the subgroup 
bol X, pronounced X double bar. 
Che range indicated by the symbol R is the difference 
between the highest and lowest values in the subgroup. 
The average range is the average of all the subgroup 
i and is called R (R bar) 
In Table 1, the factors for calculating the control 
t for Verage and range charts are given. The fol 
procedure shows how these factors are used. 
Select the desired group size, and plot the averages 
d 
2. Obtain the average of all the ranges (R). 


table find the value of D, corresponding to 


selects d. 


grout 
Multiply Roby This gives the upper control 
mit for the inges 
Multiply R by D. This gives the lower control limit 
t the ranges 
Caleulate the iverage of the averages 


lue of A. corresponding to the sample 


S. Multiply this factor by the average range. 


» Add the product (A-R) thus obtained to the ave) 
ag f tl iverages (X). This is the upper con 
t the averages 
l Subtract the product A-R from X. This gives the 
cont? limit for the averages. 


More complete 


ences, including (3) 


It 


cedure 


15 


by 


TABLE | 
Factors for calculating control limits 
for average and range charts. 
A D D 


1.880 0 3.21 
1.023 0 2.57 
0.729 0 2.28 
O.577 0 
0.308 0.223 1.77 
0.223 0.348 1.6 


found in 
end of this a 


tables may be 
and (4) at the 


might be well at this point to illustrat: 
an example. On Table II we have 
outside diameters taken on extrur 


SUCCESSIVE 


plastic cord. Table III 
into 25 


Successive 


shows the same data bro} 


groups of 4, with the ecaleu 


ducted according to the preceding steps. 


Example Worked Out 
To Illustrate Process 
TABLE I! 


Successive Readings—Outside Diameter In Inches 
Extruded Elastomeric Vinyl Plastie Cord 


O80 26 8] O85 76 
27 79 OS5 
82 OU OR6 78 
ORT 2g 54 O81 79 
O85 O80 O80 
O83 34 s4 
82 35 O84 60 
36 6] 8] 
a7 O82 62 Q7 
£2 O79 63 OSS 
O80 O85 84 Su 
O86 44) ORD 65 O82 
1] OSS O88 
8] 33 Hs O85 
14 OS] Hu 
O84 15 70 O85 Q5 
79 71 S84 
1S O85 7 O81 vs 
JO85 19 O84 74 
OSD rts O85 100 


TABLE Ill 


The data of Table II broken down into groups of four 


Sample No. X R 


1-4 

5-8 

9-12 
13-16 
17-20 
21-24 
25-28 
29-32 
3243-236 
37-40 
41-44 
45-48 


19-52 


Sample No. X ly 

O84 53-56 
O83 04 57-60 
004 61-64 O82 
O88 06 65-68 
O82 00% 69-72 O84 
O83 O05 73-76 825 

JOR 15 O07 77-80 
006 S1-S4 
008 O82 
O88 06 89-92 O84 

O82 04 82.) 
06 97-100 

2.077 


Noven 


JOURNAL, 


L. Grant? presents a very excellent 

Cont Charts for averages and ranges, 

n 
t, } ‘ 

2 

( te 4 It 4 
- 

» 

10 

rie 

a 
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» 

9 

11 
12 
13 
4 

15 
17 
19 

23 
a J ‘ 

24 
25 

F 
Find the 
group xix 


Averages 


Average of the Averages 


Sum of the Ranges 0.112 h 99 probability 
Average Range O.0045 ' being correct, that there has been a change in the pro Hs 
ts tor Averages CUSs These po nts are action Pomts, ina naicite the 
4. R 0.083 (0.729) (0.0045) presence of an “assignable cause” of variation, that 
Limit for Averages 1 caus f variation other than those which are normal 


. 0.003 O.086 n the operation. A further look at the chart tells us that 
| Limit for Averages ut we have had seven consecutl e Values on one 
side of the mean. At this point, We can ake a sound 
Limit for Ranges conclusion that the process average has shifted, and that 
(2.282) (.0045) O.O10 f nothing is done of a corrective nature, we can well ex 
trol Limit for Ranges pect that data will soon fall outside the control limits ‘ig 
- Z In checking back into process history to tind the new 
(0045) ause of Variation, our chart tells us to go back to some 
for D and D, are found in Table | to pelat than to look for 
What Does It Mean? source at data point B. In fact, we may well tind at point re 
a peration like the one just discussed, We expect D, vinyl resin from a new souree of s Ippiy Was ntre 
sriation in the measured dimension. and do not duced and the extrusion characte sties of this material 12 
ily alarmed if the variation remains within the differed sufficiently to give a higher diameter cord, é 
ts. Accord ng to our ecaleulation, 99.737 of Interpretation of the data has made ust 
s of four measurements should lie betwee? of two control chart rules, the “rule of 7”, and the ex 
hes . O86 inches, provided the process operates stence of points outside the contro limits. Phere are 
s it did when the data were being collected many other indications of non-random variation that bes : 
chart plotted below (Fig. 4) shows the nor be recogn zed through the Use of contro charts The 3% 
control for this process, as calculated fron following illustrations show some of the 
patterns and possible explanations. Reference (5) 


° : Chart Showing Process Out of Control 


+ ner fe) 
sr Symptom—Points above or below control limits. 
\/ This is the most obvious indication of an out-of-co 
- The chances of vetting the two point circled at B 
4 
igure fron the proce ss fh. it Was run at abe ut | rn 
OOO. We conclude, therefore, that some factor under cor 
trol at A was not controlled at B—an assignable causs 
‘ that sam } att 
na r he same process, the patter b of variation has crept in, which unless located and cor x 
the previ s chi im ac “io Fy) te 
previous chart continued as below, (Fig. 4 rected will continue to cause more points out-of-control od 
: idicating the pot at hich th ne data It may be very difficult to assign causes for isolated 
points out-of control, but as long as this condition exists, 
we are not getting the quality the process and equipment 


a is capable of producing 
‘o- 
\/ \/ Chart Showing Change in Process Level 


° 


| 


° © 


° 


\ Symptom—Runs above or below. 
(Rule of Seven—Grant, page 129). ae 
t Figure 5 In section A-B control was good. Near Boa proc ce 
ariable changed, and the process after B is definitely 
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OG 
oa Bl wars A survey of our control chart at this point shows us 
Sum of the 2.004 
that at the two points marked as “B", the process actually 
t 
Twenty five 


desirable or undesirable: in 


time te diagnose, correct or adopt 
because ner or later some points will rur 
fe the cont ts. Tl s one of the nicest (and 
nee m the statistical method since 
t i pr Cess change be fore serious 
t thle cu 
F t tl thinking works as well in reverse. 
ke a proe change, you are not justified in 
ling product level has been changed until the 
{ i f control 
Chart Showing Changing Conditions 
= 
© 
° ° 


symptom—Too many points near a control limit. 


Non-normal distribution. 
sophisticated 


Interpretation of con 

hart than tie simple interpretation ot points out- 
{ } nt t However, with 5 points out of 14 
‘ ‘ to three sigma zone” we would be wrong it 
i gcnable cause of variation existed in the 

t e thas nee n a theusand times. Obscure 

+} terpretation rht be, it is extremely valuable 

i i { ‘ t? ed process because it asks for co 
before sub-standard material is pro 

I K for a poorly trained operator, or one kettle not 
tioning ke the others. Periodic depletion of feed in 
tinuous proce uuld do it. These are all faults re- 

i { quality 


Chart Showing Possible Over-Control 


/ L 
/ 
— 4 AVE 
| Le 
e 
| / \/s 
Symptom—Non-normal distribution, bimodal. 
\ good many things could result in this type of 
ne of which Ss process “over-control.” A process 
er controlled when corrections are applied on the 
s of extreme values when those extreme values are 
ially perfectly normal to the process. Normal vari- 
can be determined by holding everything unde? 
( 4 tre it constant level as possible. To correct 
rmal variations does nothing but superpose a man- 
ariat ! e whicl already eXists. 
s U sume data in which extremes were a 
d thout correction, Actually, it is unwise to change 
rating levels unt several successive points are out 
nt t f the cause can not be found, make an 
trary process change. Even then, you will get inte 


trouble if the unknown cause suddenly d 


Sapper 


Chart Showing Cyclical Trends 


Symptom—Cyelical Trends. 
We’re stumped to explain this one, but we } 
it in because it is so 


much 


because it 
product uniformity. this 
product uniformity is at least three times poors 


common and 


havoc with 


process is capable of maintaining. 

Slow changes in blended raw 
ing in Variant tank car loads, 
supervisory 
the 


materials, due 
could do it. 
pressure to produce 
unrecognized 


these 


higher quality. 
slow etfect of time on operat 
cedures where have not been pin-pointed t 


values, 


Chart Showing Change in Process Level! 


So could 


A B © 
_o / ° 
] \ © 
e \/ \/ 


Symptom—Runs above or below. 


In addition 
which 


to showing gross 
generally 
sensitive 


Variations 
anyway, the 
indicater of minute variations wl 
hardly be detected by any other method. 

In the above, an assignable cause of 
entered at point B, shifting the 
ceptible but truly significant amoun,. 
changed the feed to a distillation 
case, a small but significant change 


are obvious cont 


is a 


chart 
average by a ba 
Perhaps 
column at B 
in level has 
Careful watching for significant changes of 
identification and adoption of leading 
quality is a major constructive function of cont 


causes 
Other chart patterns indicating a significan' 
in level are as follows: 


Total Poin 


Points on one side of Average Line 
1Z 14 
14 17 


16 0 
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y. like all statistical techniques, infall 


gu anteed 1! borderline cases be yo! d certain 
sing the above, in a very poorly controlled 
| make an incorrect decision not more thar 
ne’. lr a we 1] contre lled proce Ss tnorn al dis 
probability of making an incorrect decisior 
ed to 0.23% 
Chart Showing Trend 
° 
LY 


Runs up or down. 
chart, all points should be circled because a 
statistical control unless it is producing 
evel of quality. Although it is obvious enough 
d exists and that an assignable cause is pro- 
s not so obvious that if that cause were r 
shed quality would be (in this example) 
uniform. 
gradually changing raw materials, transient 


standards or procedures, catalyst poisoning, o1 


tandard solutions gradually going off stan- 


tion to Mathematical Statistics,” Hoel, 


. ible to detect runs up or down. 


Example of Process Under Control 


5 oo” 
/ \ / VV \7 
> 


symptom None. 


- good control. By good control we mean: 
process Variables controlled prior to A wer 
idequately controlled through B. 
iality varlation is completely random, centered 
it the average, free from runs (trends), and 
s are more dense near the average (normal 
tribution). 
not mean the process can not be improved, 
ys put in more precise pyrometers or auto- 
but it does mean that with the process and 
nt we now have, we are doing a fine job. 
kely we can do any better unless we have 
ess, new raw materials, or new equipment. 
Mocited Control Chart 
moon the Average and Range chart is the 
dified control chart”, which is useful wher 
specifications are fairly wide as compared 
ess control limits. In using this type of chart 
iv interested in those changes in the pro- 
result in the production of out-of-speci 
al. In using the modified control chart, the 


ts are measured inward from the specification 
ad of outward from the process average as is 


th the average and range chart. Figures ¢ 
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Amount of Variation Permitted 


By Modified and Conventional Charts 


ntrol Limit 


the averaces 


of samples 


aft = a. 

« 

vay Lower Control Limit 


Figure 


Lower Control Limit 


variation in 
the averages 
of 5 or control limits 


of Samples 


and 7 show the amount of process varia 
with the moditied control chart as cor pa 
conventional type of chart. 

Of course, if the cost of controlling the process 
narrow limits at a given average is negligible, 
ventional control chart approach will resul 1 mu 
more uniform product, and greater customer satisfac 
However, if this type of control is costly, and the custome 


can permit some shifting of process level, then the modi 


fied chart comes in handy 


Where and Why? 


To date, the greatest application of cont: chart 

n industry has probably n by labo. it rv on pection 
personnel, or by Research chemists and engineers who ar 
ent 


interested in basic pre duct in provement and deve opn 
of new products. The control chart, however, is designed 


primarily for process control, and as such most usefu 
to the production man, right on the job. The control chart 
supplies information in a form which is most read 


available for immediate action, and production 


pet 


should be trained in the background and application of 
this information. To this end, the chart should actual! 
be plotted by the operator, using data which he himeel! 
obtains, and giving him freedom of action based on the 
nterpretation of the data. 

Control charts supply an excellent means of recording 
routine quality data, and form a sound ba for pe 


formance review and quality improvement progra 


charts should be circulated freely Within tl] { i ! 
so that the various groups responsible for phases of the 
quality improvement function will be pullin; t} 
direction on the basis of the same nlormat In th 
t st ast 


vay, control charts can help to reduce co 
juality yields and supply the consume 


leac } ‘ 
(please turn to page 0) 
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h h Plastics Material 
——a technique for solution of heat flow problems 
Victor Paschkis 
Director, Heat and Mass Flow Analyzer Laboratory 
Columbia University 
Introduction that temperatures or heat quantities are known 


The manufacture of plastics is predicated to a 
large extent on heat transfer. This holds for the 
production of raw materials where polymerization 
is, at least in some instances, controlled by the 
heat withdrawal which limits the temperature rise 
caused by the exothermic heat of reaction. In the 
production of semi-finished goods, such as sheets, 
films, reds, and tubes, presses and calendars are 
but two examples of thermal processes. The whole 
field of molding and casting comprises thermal pro- 
cesses of softening the plastic and cooling it sub- 
sequently. 

Yet, in the plastics industry this entire aspect 
has to date been handled as an art, finding solu- 
tions by trial and error. 

In seeking these solutions accurate knowledge 
of the thermal aspect is usually bypassed: more or 
less heat is supplied, as the case may be, without 


The reason for this method of procedure is probably 
to be seen in the difficulty of either measuring 6 
computing temperatures under the conditions pr: 
vailing in the field. 

However, a technique is now available which 
overcomes these difficulties to a large extent and 
makes it possible to take guesswork out of som: 
important parts of plastic manufacture. This very 
powerful technique has been proven valid in a num 
her of fields other than plastics. 

In the first part of this paper the techniqu 
is described, in the second part a few problems o! 
the plastic industry are discussed in detail, and | 
the third part a summary of some heat problems i: 
the plastics industry amenable to this kind of a: 
alysis is presented. 

Also a brief review of work carried out. in 
other fields will be shown. 


|. Heatflow Computations By Electric Analogy 
Heating and cooling can be studied by means of 
ectric analog computers. This type of large scale com- 
puting devices is based on the identity of the differen- 
i] equations governing the thermal problem and_ the 
quivalent electric cireuit. For heat conduction, inelud- 
tive heat transfer at the surfaces, the equi- 
electric proble m is that of a non-inductive cable. 
From the basic equations the following list of equi- 


ent magnitudes can be derived: 


Heat System Electrical System 


Pemperature Voltage 
Rate of Heat Flow Current 
Thermal conductivity 1 Resistivity 
Thermal capacity (specific heat Klectric Capacity 
densitv) 
lake the simple case of a rod, Fig. 1, in whieh some 
it problem oceur. The rod is insulated on the sides so 
hat heat flow oecurs only in one direction, that of th 
iN In representing this rod, it is thought to be sub- 
teal nto sections lumps (Fig. 2) and in each 
he ther properties are considered concentrated 
‘ fue ; 


in the center. Thus a circuit as shown in Fig. 
be used. 

The circuit is closed according to the prey 
nal conditions, e.g. let the two erds of the roe 
bodies of air, each of which is at a different but 
temperature: such rod could then be thought of | 
of a furnace wall. Between the air and the su 
is a resistance to heat transfer, which finds « 
in a temperature jump between ais and = su 
reciprocal of the resistance is sometimes refe 
heat transfer coefficient, or also as boundary co! 
These resistances (one at either end of the rod 
resented by electric resistances, as indicated by 
ted additions in Fig. 3. Similarly, the case of he 
tion inside the red, say by dielectric heating, car 
sented by feeding current into each section of 
(points A, B, C, D). 

If heat flow occurs in two directions, 
indicated in Fig. 4 is used, with two sets of res 
each for heat flow along each axis of an on 
ordinate system. 

It is important to note that, in order to de 
equivalent electric circuit of a thermal systen 
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the thermal properties need be known. 
san ple of the body be at hand, nor do its 


t? 


ties entel the pro edure. The electric 
reuit are computed entirely from shape 

from the thermal properties. 

sary to conduct the electric “computing 

the same length of time as the heat phe 

n designing the computing eireult a 

ntroduced, making the electric comput 


nger or shorter as the need mis be. 


ts as shown in Fig 3 and 4 are quite simple. 
ve expeditiously the more complex prob 
omputer has been developed at Columbia 
sentially, this computer consists of a large 
ctric capacitances (total available capacit- 
ad) and electric) resistance sections 
0) so arranged that a large variety of cn 


built in short time, power supplies and 


layout of the laboratory is shown In 
apacitance frames” C contain the indivi- 
es, each of which has one pole grounded. 
- brought to a double outlet, permitting 
nter-connection connection to electric 
busses” are connected to the “main panel, 
the 130 resistor sections on frames R= con 
ides, With a provision to insert additional 
yer or smaller resistance values are re- 
section values from 0 to 1.111 x 10° Ohm 
100 Ohm steps. The ends of each resistor 
brought to the “main panel.” 


problems, more resistor sections are need 


re a resistor board R. (Fig. 5) was added, 
52 resistor sections. These are arranged 


n form of a network of 576 nodes. Pro 

e to connect either a capacitance or a volt- 
er supply to any of the nodes. 

ipplics and instruments are concentrated 

vhile auxiliary equipment such as_ relays, 

ete., is portable and can be so placed as to 


ds and simple connections, 


Problem 
t llustrate the application of this method, 
problem will be explained in some detail. 

the cyele time in injection molding of a 
indle. For sin plic sake, consider the 
be rectangular; consider the length also 
ender end effects unimportant. Assume, 
the filling time is short compared with the 
Thus the thermal problem involved can 
What is the permissible number of strokes 
producing the handles? 
question to be asked is at what temperature 
lle be ejected, Obviously, it is wrong to 

a temperature of the handle’, since at all 
peratures at different points of the handle 

Say that a maximum temperature of the 
point is selected on the basis of strength 
is basis, the “computing circuit” for the 


be set up. This circuit consists essentially 


lit representing the mold; 
dentical circuits representing two handles; 
e reason for using two and only two circuits 
become obvious from the des« ription); 
ircuit representing the cooling of the mold 


e after ejection of the handle. 


Figure 1. To calculate heat flow problem in a rod, insulated 
on the sides, by electric analogy, first (see fig. 2) 


I 
| | 
| 
a 4 


Figure 2. Divide rod into sections, as shown, and then set 
up (see fig. 3). 


| 


| 
== 


Figure 3. An electrical circuit representing the rod and its 
temperature conditions, as shown. 


\ \ 


~ 
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Figure 4. A circuit used in solving heat flow problems. 


Figure 5. Layout of the Columbia University Heat Flow 
Laboratory. C represents capacitor frames, M the main 
panel, R resistor sections, | power supplies and instruments 
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Fig. 6 the four circuits are indicated by boxes, 
B,C and D and box S represents a 
charge reuits B and C to the voltage corres- 
t the temperature of the plastic entering the 
three cireles A, Bo and C represent” three 
a switch, the common of each gang being con 
to the orresponding cireuits. Each switch has 
) thar onnected as shown. The wipers connected 
e com? s are shown in the “northwest direction”, 
t position The three wipers are moved simul 

re llariv intermittent rhythm. 
In the first position (North) the mold and one plastic 
t connected: the plastic cools in the mold, 
he (BRB) is “pre heated” (repress nted by erreuit 
onnected to the power supply). In the next 


mold cools while both plastic circuits 


at; then circuit C discharges (plastic C cools) ete. 
e interval between shots does not equal the dwell 
the rhythm of the switch is regulated accordingly. 
its A, Band © are essentially of the same kind as 
hown in Fig. 3 and 4, while circuit D is a resistor 
resenting the bour dary on film resistance), connected 
rund potent representing the air in the shop. 
In order actually te compute the circuits shown, 
ng information would be required: 
Geometry it ed (dimensions of handle, of mold, 
(vele dwel t ‘ ! the mold: nterval between 
I} il prope rties 
Mold COMAUCTIVITV, spec fic heat; density. 


Plast conductivity; specific heat; density; heat 
of reaction, if any. 
Cooling f the mold is water cooled, quantity of 


vater; entrance temperature of water. Tem- 


perature of the air in the shop; if blowers 
are used, velocity of air driven over oper 
mold surface 


lemperature—entrance temperature of plastic. 


rmation to be gained from the computation ex- 

ents is either the temperature of the plastic upon 

t the mold and the temperature space time 
bution in the motd, or (if the exit temperature 
the plastic s preseribed) the cooling can be studied 
Lift nt assumptions regarding the coolant. 


IV. Summary of Problems 


Concept of Control Charts . . . 


In the plastics industry, a large number of heat 

ir, It is not possible to give here a complete 

but the following items are given in way of example. 

Manufacture of Raw Materials. Heating and cooling 

| ts and iterials in continuous or batel 

Temperature differences incurred and degre 
! t) h regard to time and to space. 


‘ ‘ cl = The ult mate of Sta 
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Circuit used in solving heat flow problem to de! 


best cycle time for injection molding of a toothbrush 


While We 
predicated on the knowledg: 
it can be used to 


Thermal Properties of Plastics. 
analyzer usually is 
thermal involved, 
such values as thermal conductivity, heat of 


! 
by combining certain actual experiments with ar 


properties 
t 


the computer. 


Half-Finished Products. (Rods, Sheets, Tubes 


enders can ferquently not be used over the 


length 
Causes und remedies for such differences present 


because of temperature differences at 


problems amenable to analysis. 
n presses and arrangement of heating channe 


plastics should be mentioned here. 


Finished Heating of 


preforms 


Products. 


Temperature dist 


mosetting plastics. Presses: platen design, 
channels, and dwell time in the press. Extrude 
tion molding machines: design of the machine, 
nozzle and molds. Plastic films: curing time. 

The electric analogy method has been used 
other than heat flow over the last thirteen years. 
problems handled, the following may be of int 
Heating Up of Solid Bodies: 

Temperature differences in the piece and 
temperature change at different parts in the b 
Solidification of Materials: 

Influence of thermal properties of casting 

Significance of pouring temperature. 

Heat generation by friction: between wheel 
shoe (locomotive brakes), between brake lining ar 


dises (airplane brakes). 
Heat Exchangers: 
Without heat storage; 


Heat exchangers involving three fluids such 
tonnage oxygen plants; 

Heat exchanges with heat storage sucl 
hearth regenerators. Rubber curing time for au 
tires, Temperature distribution in blast furnaces 
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astic Auto Body 


| evelopment 


YESTER RESIN IS: a thick syrupy liqu 
\ ed of a cross-linking monomer and a linea 

- 
Catalysts with heat or a promotor trans 


forming a hard and rigic 


three-dimensional 
the form of mat, cloth, or roving a 


he liquid catalyzed resin and formed int: 


gth laminate by heat and 


moderute 


imination may require one-half minute 


s to acquire a substantial cure. When a cum 
through the use of a promotor, the curing 
below ten minutes and may be as long us 
4 combination of moderate heat and pr 
ised to great advanta 
Fabrication 
techniques have followed many \ 
porary and permanent tooling have beer 


ry tooling, We mean plastic dies, where 


ng = Inexpensive, fast and eusy to pro 


been made of plaste r, phenol cs, poly- 


vvs. The use of combinations are commor 
is its own particular advantages and dis 


Characteristics of Materials for Temporary Tooling 


ADVANTAGES DISADVANTAGH 


d Preparation 


y tools require extensive mold care and 
They must be coated with wax and polished. 
s protective layer is not sufficient to com 

ent sticking of the laminate to the mold. Wax 

1 laminate from the mold surface causes 

ihesion to the finished body. Polyvinyl alcohol 
sprayed on the mold surface and allows 


es complete 


protection to both mold and 


rh 


igh a continuous and impervious layer of 


The film is easily removed by washin 


possesses a Very high quality 


e plastic auto body should also have this 
resented at the meetin 
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cal 
‘ ; 
ed States Rubber 
quality finis] Specla eca t 
taken to prevent the appearance f ai file ittern caus 
ny neat nu | ‘ ist a esi? Lace 
ayer (termed the “shelleoat") 10 to 20 mils thick on the 
ute Surtace the an ite Prevents the nee 
the fibre patter. As leveloped by the N 
i }) he at wit 
ecessary t esist Puce cra 
formulated with two addit il featu 
\ ot il Second a Ca t ite ( ( \ te 
has beer placed thre Coat s i i ave 
Nn n ew > 
This s face can be finishes DV 
niques meta hodies t i 


THE HAND LAY-UP technig tl 


at t prit i}? 

proach requiring only a single-faeced n t 1 1s 
prepared for lamination by waxing lightly a : 
to a hig! Lioss The 2 s the) S} ive a co? 
ti ver of poly Aft t ! 
is tl ivghly d 10 to 20 ive eo oshi 
coat Is sprayed on the n Ta ec iss ! i 
mat are placed in the n 1! Sa it th catalvze Be 
and promoted resit The a Ss Worked it with har 
tools Afte the aminate Ss cured emove ! 
the mold and trimmed to the prope limensior 
cation of moderate heat w accelerate the cure 

The hand technique equires ttle 
ther than a mold. Because 1 additional t yois ie 
quired, it takes little time to start produetion Raat f ess 
production, however, is slow. Maintaining uniform thiel 


ness is difficult. Variations of thickness tend = t 


‘ caus 

distortion of eontours, decreased craze stances i 

difficulties “assen b] ny sect ns tovethe ] ‘ 

content rarely goes above 25 Usually, the a Side ! j 

the laminate is rough, at times requ ne some flnishing , % 

Glass cloth is nearly always needed to acquire the prope vis 

strength 4 
VACUUM BAG molding requires additional auxiliary i 

equipment and overcomes some of the difficult points of i 

hand lay-up. Mold preparation is essentially the sami 

equiring Wax, the base polyester resin, and the shelleoa i 

Tailored glass mat will usually suffice. The mat is the 

saturated with resin, one and one-half times the eight 

of the mat. A layer of polyest esin film is 


over the laminate and secured a tight > ee 
of the mold. The vacuum is then apy ao mold 
ng pressure of 10 to 14 psi. é 


Vacuum bag-molded pieces w be approximate 
10°; glass with much less tendency towards re 
areas. The thickness of the piece is more easily cont 
led. The somewhat rough back caused by ft n the ba 


may require additional finishing of tl 


PRESSURE BAG) molding essentially thi 


technique as vacuum bag molding, and highe 
of 30 to 40 psi have heer isecd 
Considerable improveme? n bay 1 
made through the use of a male } The ma i 
a thin she mold Wt nf S the ¢ cl ¢ I 
back of the part t te i? ite It t ! 
(please tu ive 4.9) 
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reine i plastics in 
\) ‘ tir 
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NEW FILMS FOR PACKAGING, 
from Revue des Products Chimiques, 
Paris: pp 3-14 
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nh spe emphasis 
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MATIERES PLASTIQUES 
T RESINES SYNTHETIQUES 
No. 71, July-Aug., 1954 
Alfred Daignavlt 


Abstracter 


YL CELLULOSE, 


La Bellignite, France: pp 
rticle discuss the characte 
of the applic itions 


WORLD 


Renauet plastic sport car to be 


AROUND THE WORLD 


ombinations of cellophan: and 


ethylene. 


poly- 


PHENOLIC FOR 


GRINDING 


RESINS 
WHEELS 


Method and advantages making 
grinding Wheels with th type of 
resin is cle scribed. 


Announcement of the 27th Congress 


of Industrial Chemistry. 


PLASTIC MATERIALS IN HOME 
ILDING AND DECORATING 
Klegecell—A multi-cellular plasti 
base material which can be used 
weatherstripping, 


n joining, 
coustical paneling as well in 
decorative pane ling. 
Illustrated Plastic Application 
1. Vinyl wall til 


2. Vinyl counter tops. 


MATIERES PLASTIQUES 
No. 70, May-June, 1954 


MINTURES OPEN THE DOORS OF 
THE FUTURE IN TEXTILES, 


from Plastiques Informations, Paris: 
pp 7-9 

This article discusses the impact of 
mixtures of natural fibers and man- 
made fibers on the textile market. 


mixtures are 
uspects t X- 


Applications of various 
listed and the 


plored. 


economic 


USK OF PLASTISOLS IN 
AL TOMOBLILES, 
from Revue des Products Chimiques, 
Paris: pp 10 

The use of vinyl plastisols for coat 
ng of cushion springs and as bumpe 
this 
production 


guards is the subject of articl 
which 


methods used 


THE 


discusses the 


n these applications. 


also 


NEWS OF 
Germany 

1. Creation of 
Institute. 


WORLD: pp 11-14 


new Plastic 


2. Croning method of shell molding. 
France 
1. Wood waste panels. 
2. New production — facilities of 
Rhone-Poulene, 
Great Britain 


metals. 
fiber 


lL. “Hermetal” for sealing 
2. “Arabol” to 
nsulation. 

Packaging of 


ethvle rhe, 


gvlass 


prote ct 


in pols 


adhes ves 


1. Use of synthetic resins 


nh amport 


railroad 


sheets n 


centers, 


control 
6. Polyethylene insulated 
United States 
1. Industrial use of “The: 
sheet and film. 
2. Use of phenolic resins i: 
ling evaporation of gas 
3. On the spot constructior 
lines, 


CADARISOL & CADATHEN! 

two new Belgian packaging materia|. 

pp 14-16 \ 
Cadarisol represents a 

cardboard pac kaging materia 

nated with thermoplastic resi: 

Cadathene is a polyethylene 

ed paper or cardboard mat 

list of applic 

included. 


PLASTIC) MATERIALS IN 
BUILDING & DECORATING 
A. Advantages of and uses f 
ed vinyl film in the home 
Carpets of 
(illustrated). 
C. Use of polyester 
struction of light weight 
(illustrated), 
Illustration of 


PLASTICS IN) PACKAGING 
& DISPLAY 
An illustrated section show 

ous plastic 
sheeting for 
cardboard tube with a 
inner liner for tooth 
metics, and acrylic and vinyl « 


PLASTICS AND ANATOMY, 
from Plastiques Informations, 
This illustrated article dese: 
use of vinyl plastisols in mak 

like those 


medical 


suyvested 


HOV] 


woven 


resins 


flexiglass 


applications — su 
put k 


polyve vo 


ucetate 


pastes 


models such as 


schools, ete, 
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Vol. 1, No. 11-12, Nov.-Dec., 953 
Louis A. Helwi 


SUBSTITI 


Abstracter: 


NEW PLASTIC 
BLOOD: Page 4-6 


(A translation fron 
Science). The story of poly’ 
rolidone, a substitute of blood 


n Germany and 
LLS.A. is told 


its Invention 
development in 


Nove ! 
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ITE: Page s-12 
cetate molding powde 
production is deseribed. 
ts processing by in 


compression molding 


INVADE THE AGRI- 
Cul E: Page 14 
im” plastic soil of Mon- 


~ bed. 


PROSPECTS: Page 35 
There are four vinyl 
perating now in Brazil, 
ted resins. The company 
Paulo 
nvl resin production plant. 
for the year 1954 is to 


n Sao is in 


2EVISTA BRASILIERA 
Vol. 2, No. 1, January, 1954 


THEIR TECHNIQUES 
\\D PROBLEMS: Eric Jeanrenaud, 


PLASTICS, 


ession molding is treated 

retical point of view. 
FOR FREEZER UNITS: 
Refrigerator 
Brazil to 


parts are 
some extent. 
iterial situation can be 
s: Polystyrene is pro- 
Brazil in excess of the 
enole resins are in suffi- 
as cellulose ace- 
only about 
consumption. 
sins must be imported, 


ty same 
mowders cove) 


domestic 


GERMANY 
DER PLASTVERARBEITER 
‘ol. 5, No. 5 and 6, May-June, 1954 


\bstracter: Ernest C. Bernhardt 


REPORT ON THE PLASTICS SEC- 
NON OF THE 1954, HANOVER IN- 
DUSTRIAL FAIR, 
ts of various plastics ma- 
es and machinery builders 
ed. Illustration of plastics 
nachinery are included. 


5, No. 6, June, 1954 


SIQUES FOR’ FLAME. 
‘SG AND FLOTATION SIN- 
OF PLASTICS: by G. Gem- 


discusses in detail: (a) 
on of the metal surface 
cation of the resin; (b) 
ng; (c) Flotation 
the flotation sintering pro- 
is used as a finely di- 
Which is held in a con- 
porous ceramic botton 
is passed through the 
ttom into the container, 
the resin particles to float 
pended in the air stream. 


Sin- 


RNAL, November, 1954 


Xture assumes the 
a liquid. 


object to be coated s 


The resin-air) m 
characteristics of 
The metal 
preheated to temperature 
the melting point of the 
dipped into the air-suspended 
period of time. A homo 
genious coating results. 

In a modification of this 
the metal object may be coated with 
a parting agent before being heated 
and dipped into the resin-air sus 
pension. In this way 
be stripped from the 
simple shapes can bi 


above 
resin, and 
resil 


for set 


process 


the plastic can 
metal form, and 
formed quickly 
and easily. 


Vol. 5, No. 7, July, 1954 


“CUSHIONED” INJECTION NOZ- 
ZLE: by H. Spies, p 212 

An injection nozzle floating in a 
sleeve and pushed forward against 
the mold by the melt pressure in the 
heating cylinder is described. This 
device is designed to reduce the care 
necessary in setting up the machine 
and adjusting the fit of the nozzle 
against the mold. Patents are applied 
for. 


NEW RAPID 
CHINE WITHOUT 
Spies, p. 215 
new injection 

scribed in which the 
clamped, pushes against the 
tion nozzle. The nozzle slides in a 
sleeve, and can be pushed into the 
heating cylinder, the movement of 
the nozzle in the sleeve 
placement of molten polymer througa 
the nozzle into the mold. This systen 
utilizes the clamping pressure to fore 
material into the mold. The 


loss encountered across the 


INJECTION MA- 
RAM: by H. 


machine Is ce - 
mold as it is 
Injec- 


causes a dis 


pressure 
torpedo 
by conventional ram injection is elin 

inated. Patents are applied for 


PLASTE UND KAUTSCHUK 
April, 1954 


Abstracter: Walter Brenner 


UNSATURATED POLYESTERS 
AND MINERAL FIBERS: 
Dr. E, Ulsperger 

This article reviews the chemistry 
of unsaturated 
scribes the present fabricating tech- 
niques employed industrially for thi 
production of glass laminates. Spe ial 
emphasis is given to present and 
potential applications in aircraft, rail- 
roading, piping and in the electrical 
field. A list of the physical properties 


of 26 various polyesten condensates 
is included. 


CONSTITUTION, PROPERTIES 
AND APPLICATION OF EPOXY 
RESINS: H. Jahn 

The paper is concerned with a de- 
scription of present and 
applications for epoxy resins in cast- 


ing and laminating as well as it 


polyesters and de 


anticipated 


adhesive 
s also given to the use of epoxy pols 
mers as heat stabilizers for vinyl 
resins. 
POLYISOBUTYLENE RUBBER: 
J. Michalowska 
Considerable detail is given on poly 
merization techniques for the produc f. 
tion of isobutylene rubber, Th en - 
phasis being placed on the effect. of Bee 
such variables as temperature, purity, My 
ete., under properties of the resulting a 
polymers. Applications for poly 
butylene rubber are discussed briefly ie. 
KUNSTSTOFFE 
Vol. 44, No. 7, Julv, 1954 
Abstracter: Anne Schwend : 
SYNTHESIS OF NEW LIGHT. 
SENSITIVE PLASTICS: 
Dr. G. A, Schroeter and P. Riegger 
This report from the laboratories 4 
of the Feldmuehle Papier-und Zells 
toffwerke AG., at Wesseling nea 
Cologne, deals with the attempts to 
synthesize plastics holding as 
valence a high molecular organi 
carrier system, such as for instance 
the chain of polyvinyl alcohol, and a 
medium of light) sensitivity Ise- 
heterocyclic annular systems with at OR 
least three lineally linked hexagona 
rings (anthracene, acridine, phena 
zine). The first photochemically active 
plastic material of the above struc 
ture is 9-anthracene aldehyde acetal 
via polyvinyl alcohol. It) is unde) 
stood that polyvinyl acetate would do a 
as base, too. This acetylized, high et 
temperature-resistant White powde! 
dissolves in aromatic hydrocarbor 
chloro-benzol aliphatic chloro 
hydrocarbons. Solutions will leave 
clear films upon evaporation. Test 
prove that a film produced from a 
acetylized polymen and ai 
solution of chloro-benzol becomes it 
soluble in benzol after a one-minute a) 
exposure to an are lamp, A numbe a ae 
of similar tests showed the same re ‘ rs 
sults: hence, it is concluded that the 
photochemical reaction consists In at a 
increase of the molecules througl 
interlacing of the added anthracene 
molecules. The same as anthracene 
dimerizes under the influence of light Deity: 
suitably oriented 9, 10-carbomic atom 
Within the anthracene structure forn 
bridges between the macromoleculs 
Metal printing plates coated wit! 
this new plast e material proved t 
be still usable after a one-year st 
age. Attempts to etch the material 
with the help of a suitable grating 
negative under the arch lamp and 
dissolving those parts covered up 
during exposure by an organi Ivent 
vielded favorable results 
In the future particular attention 
ill be paid to the interrelation be 
tween interlacing, dilation and the 
effect of plasticizers, since it seen 
Thirty three 
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PHE STRUCTURE OF CRYSTAL- 


LINE 
A. 


HIGH POLYMERS: 


Stuart 
Knowledge of the tructure of 
ne | polvene till very 
ted rt t therefore, 
bri ome into this 
by fundamental 
n thermal treatment, modif 
f the nal structure 
thereby ind’ the results of 
the for tion of spherulites 
Peat ‘ of thre 
lv the final 
the mo 
net kk | t low 
ition by tl elt process 
thy th« stiite 
takir } nd abo 
‘ cussed 
connected th he crystal 
‘ described 
detern e the dimensior 
ne ! pheus structure 
y showed the appearance 
nad velling 
‘ 
ply use 
\ of 
stad but \ dent 


PLASTICS UNDER THE 


a complete change structure, 
e, melting of the original crystalline 


s and formation of new ones: the 


hisher the tempering process, the 
onger the periods, the better the 
ateral structure and the smaller the 


absolutely crystalline share. It follows 


that each crystalline field will be sur- 
ounded by an increasingly amorphous 
structure, thus balancing itself with 
in increasingly stress-free and di 

mderly surrounding, signifying that 


the melting point becomes higher and 


rst results of investigation of the 
ition of spherulites which evi- 
lently only form upon slow cooling 

\ of the melt, dependi iw on the 
mu temperature of the melt 
vtore cooling, are enlarged upon. It 


mpossible to cause the forma 


tion of spher 


ulites by tempering, even 


Sheet 2 lays down th 
istics of phenoplasts, pure 
fillers or other additions, 
all thermosets on the 
phenolics. 

Sheet 4 introduces the 
stics of cold molding comp 


bituminous compounds. 


DIP PLUNGER TRANSFER 
MOLDING: W. Woebken 

A new form of transfe 
haracterized by lower inje 
sures, lower plastics consum) 
to abolition of runners ar 
and differing 
molding in that the front 
the injection plunger forn 
the mold in the forward posit 
njection nozzle, usually 
the mass chamber and the 


from norma 


ties, s eliminated. The 4d 


n the melting stage, when the m: 
terinl is free of same. Evidently on 
he prerequisites is that the chains 

etain their movability long enough 
to such in extent that they are able 
o adapt themselves to higher units. 
It is still an open question whether 
renerally, the formation of fibrillac 
represents the first step in textural 
structure, under which conditions they 

ll form and whether spherulites will 
n form from fibrillae using the 


itter is sub units. 


sth CONFERENCE OF THE 

“SYNTHETICS AND RUBBER” 

CROUP OF THE SOCIETY OF 

GERMAN CHEMISTS 
Interests in common to both the 

“Synthetics and Rubber” the 

“Pigments and Paints” Groups were 

discussed at this meeting. Part of the 
lowing papers will be presented in 

Kunststoffe shortly: 

Dr. BL. Cyriax: The Lacquer Industry 
and Development of Plastics. 

Prof. Dr. Karl Hamann: Tendencies 
of Development in the Lacquer In 
dustry. 

Dr. Mueller: Last Developments 
Vuleollan (Rubber-elastic plastics 
on polyester diisocyanate basis). 

Prof. Dr. Skraup: About the chemisn 
of accelerated vuleanization. 

Prof. Dr. Jenckel: Effects on Plast 


GERMAN STANDARDS 

The former standard 770s 
“Thermosets”, introduced in December 
1944, shall be sub-divided into various 
sheets, of which Sheet 1 shall conta 
information on plasties, mold- 
ne compounds, thermoplastics, etc., 


and Sheet 2 and following shall 


eparately deal with a certain g¢roup 
f compounds only in order to facili 
tate the deseription of inherent prop 
erties and typical characteristics. 
Sheet is) presented laying dow) 
the definitions for plastics, molding 
thermosets and thermo 


plastics as well as moldings made 


compounds 


therefrom 


faulty weld lines 


is said to b 


ited, although application of 
of transfer molding is 


single cavity molds. 


POLYESTER CASTING RESINS 
AND LOW PRESSURE PHENOL! 


MOLDINGS: D. S. Mahon 
A paper presented at the 19 
Swedish 


vention of the 
Society, dealing with the po 
biological specimen and hig! 
tive electronic units, the mar 
of dies for sheet-metal work 
glass o} asbestos fibre 
polyester resins, as well as 
ise of phenolics for the prov 
laminates under atmosphe 
sure. This paper constitutes 
from the laboratories of Bak: 


EXTRUSION OF RIGID PVE 
TUBES: E. G. Fisher 

Part 2 of this paper (f 
see April 1954 abstracts) 

n detail the design feature 
for the extrusion die, dic | 
tuke-off equipment. 


KUNSTSTOFFE 


Vol. 44, No. 8, August, 1954 


MOLDING COMPOUNDS FROM 


WOOD CHIPS: BE. J. Ritter 
Prompted by the rapidly 
use of molding compounds | 
chips, the author does not 
a survey on existing met 
gaining and properly prep: 
wood chips and filling th 
phenolic or urea resin’ bin 
also makes suggestions for 
ardization of wood chips an 
responding binder ratio. 
tical advice for the settings 
plant for preparation of the 
compounds from any desire 
wood chips and subsequent 
of plates for various indu 

offered. 
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ON AND VISCOSITY 


INJECTION 
MACHINE: 


Plum 


the bigest 


inject 
ne so far built 
by Becker & Van Huel- 
a capacity up to 
shot. This 
equipped with 
bars both on the 


to. 


63 Ibs.) per 


sides, overall 


ead ends in plasticizing 


out ofl 

ale nozzle between 
nad of hoppel Pron ded 
feed timers ex 


TO THE FRAC- 
OF 
RMALDEHYDES: 


\ ovel 


resence of link 

n the nvestigation 

t Vile Co le nsates 

e extent by 
product ifte con 

n the utoclave 
stirring and pre sure 
effected by dissolu- 


ter and precipitation 


and subsequent dry 
produ vere 
of the 0 nei 


arly 
have 


(close 


lensation, no isso 


down to 20.3000 Ob 


it 
bindine: thes 
her ball shaped pr 
t formulae 
tekes place very 
tly dependent or 
nd the temperature 


CT OF TOP 
PACKINESS 


COATINGS 
Or 


\L LEATHER: H. Frey 


describes in detail 


of art 


re produ ible 


ilts are 


Nove mbhe? 1954 


vithin 10) \ specimen is inserted 
nto a small met essel and glass 
pearls of .20 to 245 mm in diamete) 
re bei pressed on in the dryin; 
hambe t rious temperatures 
Spe cime! of the filn are welghed 
vith and without glass pearls atte? 
having assumed temperature 


again. Top coatings reduce the stick 
ness of films or artificial leathe 
more or less depend ng on the ten 


perature they are exposed to. 
urethane proved to confer 
absolute dryness to films, a 


exposed to great heat o1 


MANNER OF REACTION AND 
IDENTIFICATION OF POLYVINYL 
AND POLYACRYLIC COMPOUNDS: 
H. Rath and L. Heiss 


To facilitate the 


identification of 


polyvinyl and polyacrylic compounds 


authors have worked 


The natural 


eaction polyvinyl compounds to 
fort polye es in the presence of heat, 
light exposure or exposure to varying 
limatic conditions, is being induced 


According 


ilkal agents. 


to the lengt of the conjugated 
chains that are formed, the material 
vill take ! spe fic colour from 
vhich conclusions to ts 
nered ents ! deducted. Some 


polyvinyl con which cannot be 


dentified when using aleoholates 


split-off-base, such as polyvinyl leath 


nto polyenes 


er, may he 
and analyzed with the help of phenyl 
lithium. and tracing of 
and polymethacrylic acid 
feasible by converting then 
arbinoles by pheny] 


manner of 


Identification 


means of 


inulogous to the 


reaction of low olecular esters, Ex 
periments necessary for the above 
nvestigations are laid down in detail 
and comprise a number of qualitative 
nd ouiuntitative methods of deter 


mination, 


FOUR-ROLL 
CALENDAR 

Hermann Berstorff Maschinenbau 
Anstalt GmbH, Hannover, have de- 
roll precision calendat 
equipped with 
through 


(700 mm) PRECISION 


each roll of which is 


iting 


transMIsslo} re built into an entirely 
osed ojl-t ht sing. The four DC 
ofors re f ed to the trans 


four drive 
to the four 


rolls through universal joints. These 
justment of the fissure 

rolls up to 20mm as well 

setting of the lowest 


abso- 
and sho ks. 


maxXimun 


oft powe) Is 


GERMAN STANDARDS 


Continuation of the 
of drafts for new 
DIN 7708, sheet 6 
plastic molding 
Without 
emulsified polymerizers 
chloride. 

DIN 7708, sheet 7: Ce 
butyrate 
vith a 
butyric 


content of at 


acid, 


plast 


last 


} 
plast ceizer on the 


of 


llul 


ually dyes and pigments 


molding, extruding and 


molding. 


INJECTION MOLDING 


Points to be observed upon it 


molding of 


polyethy leme 


al 


fo 


standards 
PVC th 


ng compound type P 60] 


pure 


ose 


Vin 
Vinny 


t 10) 


na 


injection molding compounds 


event 


compre 


POLYETHYLENE: Frith Schaupp 


n 


to polystyrene are discussed 


Although 
molded already at 
+0) he low the 


temperatures 20 to SO ¢ 
for polystyrene in 


| 


higher brilliance of the 


poly thy lene 


tempe 


greater transparency and h 


chanical strength. Ball 
should be 
of 
specific 


the 


used to 


naterial during 


pressure of the 
may be 
third of 


granules 
half to one 
styrene, 
of flash. A 
pressure 
f the 


must be 


reduced nie 
does enti 
mold « 
ke pt 


polystyrene. 


the 
Shrinkage 


when un 


down to .3° 
conditions are 


mold prior to injection 


could 


0) 


be 


itures app 
temperature 
sable t Ist 
above 
to 
molded parts 
me 
cheek nozzle 


maintained 
ind S| 
urt 


pre vent 


molding « 


\ ( 


plunges 


re du ea 
that 


thus eliminating 


losings presst 


ter? peo 
e «ain 
plun 
educt 
that 7 
\ 
workit 


cooling to keep the inner si rT 
the mold at a constant temper 
between 40 and will 
smooth molded surfaces of the 
Sprue diameters may be kept 
lower than those for pol 


Simple stripping of tubular 
f.i., by ejector pins not suff 
but should be supplemented by 
like ejectors or compressed ! 
ers for blowing out of parts 


Heating 


rex: 


ais 


Vatvrene 


n 
k 


blow 


hy eqaquent 


PRINTING ON PLASTIC-COVERED 


FABRICS AND 
Ingvar Carlson 
The 


process, 


characteristics of 
blotch 
are discussed 
of printing 


ment, drying 


aS Well as 
machines, t 


tunnels and 
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Eleventh Annual Technical 


Conference 


January 19, 20, 21, 1955 
Chaltonte-Haddon Hall Hote! 


aE 
abstracts 
i aceto 
h: 
th 1750 mm, height 2450 
ght 32 tons without = 
> some more data: cold. 
SOO) tons: Clos ny 
Deeds between and 
Automatic actuation 
s; Capacity of plastici: 
ke h: Band heater in contrast 
ng cylinder; Temper 
by regulating trans- 
vainst weigh feeding 
| by 
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| | 
| 
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of | 
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resins. Measurement TIL 
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the formation of resins. 4 
Vsis shows the ] 
molecular weichts he- 
! 
fer printing 4 
the feature 
casing s equ n ke equip 
the opposite side with 
‘ ‘ 
shafts for direct couplir 
HE} 
\ 
roll. Transn 
‘und for the determina ength mm. This) machine is 
egree of tackiness o1 meant for calendaring work the 
ficial aoutchouc industry as well as fo 
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GREAT BRITAIN 
BRITISH PLASTICS 
Vol. 27, No. 8, August, 1954 


Abstracter: bk. A. J. Mol 
INCREASING USE OF PLASTICS 


FOR ELECTRIC SHAVERS, ANON, 
pp 298-301 


Saale of dry shavers are expected 

p S100 million in 1954 in U.S. A. 
tlone and therefore offer substantial 
prospects as an outlet for plastics. 
tics are used in Various compon 

wh as: Urea-formaldehyde res 

(case and cover), polystyrene 

(ha pocket), acrylics (case, cover, 
hair pocket, head guard), vinyls (cord, 
piug tarte) Wheel head barrier), 


lle neetate (cord retainer), nyv- 
(bobbin, t lever insulation, 
haft insulator, oscillator shaft 


contig 
hing and sleeve), phenolies 
(eal 

SOME PROBLEMS IN) THE. DIs- 
PERSION OF PIGMENTS FOR 
PLASTICS: Paul Lowe, pp 304-306 

ntatior 


Phe of plastics has its 


peculiar problems, many of which 


ip oto now have not received the 
attention thes deserve In 
f the facet that color is a very 
portant sales factor in plastics. As 
example the problem of the evalu 
ind dispersion in the fineness-oft 
yrind gaug s discussed. This method 
a to be complemented by micro 


evaluation and paper filtration. 
Finess of dispersion has a consider- 
niluence on color and hue. 
Chemical class and type of the pig 
nt are very important in thei 
effeet on dispersabil tv. Carbon black 
ally d ficult pigme nt. It 


net only hard to disperse but 
hows considerable Variation in 
“blackness”, Other pigments may need 


pecial stabilizers to prevent floceu 


ifior 


STABILIZERS FOR VINYL POLY- 
MERS, METALLIC COMPOUNDS 
OTHER THAN SOAPS: H. Verity 
smith, pp 307-311 

This is part 4 of a series but the 
t this part does not cover the 


stabilizers 


Amino type stabil- 


ile both 


no-and polymeric, Epoxide  stab., 
epoxide plasticizer-stabilizers, Phos- 
phites, Esters and of course the in 
able miscellanuous group. Many 
esting details about action and 
pecullarities are given together with 
| p ary brand names. It is 
portant and significant that a great 


SET SAIL FOR 
ATLANTIC CITY 


imber of German products are men- 


tione 


A STUDY OF THE INJECTION 
MOLDING CYCLE FROM AN EN- 
ERGY VIEWPOINT: H. L. Toor, pp 
318-325 

Here is a new and very interesting 
approach to the analysis of Injection 
Molding, the article is well worth 
reading. Although some molding ex- 
perts’ ideas may differ in detail fron 
the authors’ explanations, many in 
teresting conceptions are presented. 

Practically all the energy supplied 
by the plunger is converted into heat 
by the end of the molding cycle and 
will generally be an appreciable frac- 
tion of the total heat supplied to the 
polymer (up to 40%). The largest 
conversion of mechanical energy into 
heat takes place in the gate where 
temperature rises due to frictional 
heat may exceed 20°C, (for polysty- 
rene). The author analyses the in- 
jection molding cycle in five steps: 
a. Compression in the cylinder. 

The temperature rises (over the 
temp. reached by heat conduction 
from the hot cylinder wall) 

b. Flow through gates and runners. 
Again the temperature rises, this time 
by a much larger margin. 
c. Compression in the mold. The 
temperature rises some more. 

d. Holding time or curing step. Ad 
ditional polymer flows into the mold, 
the temperature rises again, thanks 
to frictional heat. 

e. Reduction of the plunger pressure, 
the polymer starts to flow back until 
the gate is frozen. The expansion 
makes the temperature decrease al- 
though again friction in the gate may 
partially compensate this. 

Formula, relating the various forms 
and conversions of energy are given 
by the author together with numer- 
ical examples of the heat history i 
the five molding steps. 

Pin point gating is discussed as a 
special case, in general a pin point 
gate requires more energy from the 
plunger which energy, of course, is 
for the greater part converted into 
heat to increase the temperature of 
the melt. From the numerical ex- 
amples given by the author, it is im- 
portant to note that kinetic energy 
plays a very major part and can be 
neglected in virtually all cases. 


PLASTICS 
July, 1954 
Abstracter: A. T. Rexer 


MOULD MAKING BY SPRAYING 
WITH LOW MELTING POINT 
ALLOYS: pp 215 to 216 

This article describes the use of 
bismuth-based low melting point 
alloys in the production of moulds 


which are suitable for short runs and 
for low-pressure, 


We ork. 


low - temperature 


PLASTICS IN THE SER\. 
MAN: pp 218 thru 221 

A pictorial review of | 
units moulded or otherwis« 
in Great Britain fo 
vehicles. 


HANOVER 1954 GERMAN 
INDUSTRIES FAIR: pp 22 
A review of the Hanove: 
trates the remarkable re 
West Germany in the field 

machinery and materials, 


MANIPLASTICS TWO-INC! 
EXTRUDER: pp 241 thru 24 
This article incorporates 
illustrations on a new p 

truder. 


PLASTICS 

August, 1954 
IN POLYTHEN| 
BOTTLE MANUFACTURE: 
pp 250 thru 252 
This article 


automatic and 


describe 
automat 

machines which are used it 

facture of blown polythens 


VACUUM FORMING DEVELOP 
MENTS IN BRITAIN: 
pp 258 thru 254 

A description of some 
velopme nts in the appli 
vacuum-formed articles. 
PLASTICS IN THE SERVICHI 
MAN: pp 256 thru 259 

An illustrated 
quality units moulded o1 
fabricated in Great Britair 
hold equipment. 


PULSOMETER VACUUM FORM 
ING MACHINE FOR THERMO 
PLASTIC SHEETS: pp 274 

An illustrated article de 
new twin-platen vacuum-fo 
chine manufactured by the P 
Engineering Co. 


review 


HULE MEXICANO 
Y PLASTICOS 


No. 103, August, 1954 

Abstracter: sohn B. Balla 
POLYVINYL ACETATE MU! 
SIONS WILL BE PRODUCED 
MEXICO—Fditorial page 7 

Celanese Mexicana, S. A 

nounced that it will soon b 
furnish emulsions of poly 
to the Mexican market. 1 
terials will be used in 
leather, and paint industri: 
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THE 


nject ton 


MOLDERSCOPE 


By A. R. Morse 


President, Injection Molder’s Supply Co. 


“It is the freedom to disagree, to quarrel with author- 


in intellectual) matters 


f injection molding 
nnected with — pyro 
lly Foxboro Pyro 

ostly widely used 
These mechanical type 
re largely replaced by 
y switch type Bristols 
Both these instruments 
ly On spe ‘fications 
hinery people and not 
older. Around 1945 
luced a line of propor- 
giving ever close) 
nder heat. In 1951-2, 
ight out a new instru- 
and of highly 
n, with plug In com- 
has attracted much 


{to overlook the rapid 


and progress made mn 
ntrollers since 1945. 
en Cases where old in- 
ive been compared to 
nes with definitely un- 
sults, Since modern 


requlre evel more 
s, it has become a ca 
re place becau l 
that a progran ot 
tul and moderniza- 
excellent nvestment. 
nstituted a program 
comparatively modest 
have youn oldest instru 
zed with late-style plug 
and come up with 
vill perform with the 
lels. The company is to 
ted on taking such a 


HEATING CYLINDER REPAIRS 


year we have been re 
erage of one heater a 
it of 52 cylinders ove 
vhat has been the 
Le aks” 
it has been metal 
ihjects. One eyvlinde) 

t coust set some kind of 
ver 1 pounds of 
being taken from it, in- 


bearings, nuts, bolts, and 


Ken spreade rs? 


bjects we have found 

nelude copper wire, 
pe stems, electric plugs 
recognizable parts of 
te lighters, coms, 


nfoil and other ma 


VAL, November, 1954 


to think otherwise, that has 
de this nation what it is today. 


Dr. James B. Conant 


terials definitely not thermoplast 


nature, 


determine if the material people pu 
these objec ts in thei 
make them mold better, or if the 
molder himself adds them to improve 
the flow characteristics, but whereven 


Now Wwe have not been able to 


powcers ft 


they come from we can report thet 
they are NOT suitable for molding, 
and definitely should not. bs specified 
for most molding jobs! 


Ontario Discusses 
Reinforced Polyesters 
R. K. Buhr 


The Ontario Section of the SPE 
held its first meeting of the current 
season on September 21st at the St. 
Regis Hotel, Toronto, Ontario. This 
Was the best attended meeting thi: 
year 65 being present. 

Our speaker was Mr. Morgan Ked 
die of Polyfiber Ltd., Renfrew, On 
tario speaking on glass” reinforced 
polye sters. Mr. Keddie described the 
method of producing continuous, 
strong glass filaments, whose di 
ameters were related to the speed 
With which threads of glass were 
drawn from the melt. Roving is 
usually chopped up to make preforms, 
which are mats made in the exact 
shape for use. Mats are availabl 
chemically bound, as with styrene, 01 
mechanically by stiching. Woven fab 
rics ure made from twisted fibers 
woven on textile machinery, and ar 
available in many strengths, weights 
and thicknesses and up to 144 inches 
wide. 

Resins are many and varied, usually 
in liquid form, but there are pow- 
dered forms which are liquefied by 
adding styrene monomer. Viscosity is 
important and must be adjusted to 
suit the job. Rate of cure and exo 
therm must be kept under control. 
Self-extinguishing and light stabl 
resins are available. 

The making of structural, chen 
ically resistant tanks and filter plates, 
pipe, boats, radomes and car bodies 
was discussed and the speaker stress 
ed the need for engineering the ma 
terials to the application. Of interest 
description of an  S0-foot 
diameter domed structure made fron 


vas the 


period followed the speec! 
How successful hi Vas, Wis ¢ 
denced by the number of intelligent i 
questions that resulted in the forts Se 
minute question period that followed oe 
his talk. 
The nembersh p drive keep 
along witl another dozer nber 
ships being finalized this month and 
N. Y. Reinforced Plastics 
Group Hears Panel 
Arthur M. Merrill 
The Reinforced Plasties Gr ip oof 
the New York Section held its second 
gular meeting « Septembre 9 at 
MeGinnis’ Restaurent, Jamaica. Si 
60 membei nd lests a ded t 
eeting hich ineluded cockt 
hour, dinner, and = technica 
George Lubin Ba Industric 
Corp. and acting chalrman of th ; 
Group, presided over the mocting 
Speakers at the technica ‘ or 
Were Robert Nelb, Naugatuck 
Chemical Division of United State 
Rubber Co., who discussed the “Chen : 
istry of Polyester Resins.” ond Wal . 
ter Brenner, East Coast Acconautic 
Inc., who spoke on “Plasties for Pla 
tic Tooling.” The speakers were int . 
duced by Jk ry Bassin, L. Witt 
Co. and program chairma Tor the 


Group. 
Mr. Nelb gave an interesting dis 


cussion and review of reinforced poly 


ester plastics, including their 
components, types of glass reit ce 


ment, filler materials, curing, and 
fabricating methods. He stressed that 
the reinforced plast Cs ndustr 


now at a crossroads that | deter 

ine its future growth. We need better : 

and faster methods of fabricating the 

resins we now have, rather than the ; 

development of even more resins, My + 

Ne lb declared. 
Dr. Brenner noted that plastic too 

prov dk simplicity of manufactu 

ease oof repair and maintenanes 

Weight reductions, greater design fre 

dom, and economic small-production 

runs. The tools should not be used, ee 

however, unless they provid ome 

significant advantage in a specific ap 

plication, Tools can be made fron 

phenolic and « casting con 

pounds, and from epoxy or polyestes i 

laminates with glass) reinforcement 
The use of Plastic Loo present 

limited to applications wher temp 

erature does not exceed 200 EF. and 

pressure s not higher than 100 ) 

These conditions apply in hand lay-up 

and bag molding operations. Result 

to date in press molding opera 

do not Warrant general adoption of 

plastic tools 1) Brenne aid but 

expected improvements in tooling ma A a 

terials should greatly viden their 

future range Pf appiicat E 


triangular glass-reinforeced panels, 14 
feet to sick \ t 
VK ERS i: 
‘ 
Thirty-seves 


of the largest turn-outs in the 


y of the New York Section, 
was on hand September 15 at 
otham Hotel to hear well 
nned symposium on vacuum form- 
Representatives from all phases 


the industry were on hand to com 
nt on their particular specialties. 

\ cocktail hour and dinner preceded 
ing at which ap- 
vimately 150 persons were present. 
iul Blitz of Tico Plastics, Inc., acted 
moderator for the panel which in- 
“artist des John Dovel, 
n Dovel Co.; A. Falkin, Metalmold 
Shatz, Liberty 
R. L. Butzko, Auto- 
Contini of the School of 
on, Pratt Institute; and S. S. 
Vacuum Forming Corp. 
Design considerations, according to 
Contini, are basically empirical 
oblems which vary with the shape 
the product, film thickness, and 
requirement of the finished 
Many of the 
ble have been achieved 


technical meet 


nmerman, 


forms once con- 
read in pos 
experimentation with design vari 
The location of venting holes 
hin the mold is an important item; 
i good rule of thumb the speaker 
fied a spacing of one inch apart 


{ a maximum diameter of 1 32 
h. Weak spots can often be elim 
ated by changing the pattern of the 
les rather than by the usual 
t f «iff | heating which 


create stresses and strains in the 


Mold construction materials were 
vered by Mr. Falkin. Such materi 
neluding plaster, resin, metal 
astings, wood, and sprayed metal, 
depend on the specific product to be 
ned, cost of the 


production run to be made, ete. The 


material, size 


us advantages and disadvantages 
ch material were discussed. One 
« most important types, sprayed 

olds, made by building up 
rnate layers of zine and aluminum 


ome other metals) on some base 
h as plaster, features very good 
ductiolr if det | idaptability to 


ad hy 
Stanley Bindmen 


Jamison Pla fic orp. 


North Belln ore, N.Y. 


Largest Turnout Ever at New York 


Enjoys Symposium on Vacuum Forming 
Arthur M. Merrill 


male or female, single or multiple 
cavity units; excellent dimensional 
stability; and the possibility of unde 

cutting as long as the product can be 
successfully removed from the mold, 

Pattern pre-printing on the shee 
prior to forming should be investiga 
ed at the very onset of planning, 
according to Doyel. The nature of 
the plastic, the type of heating, the 
depth of draw are important factors 
in this respect and consultation with 
the printer regarding the type of ink 
or paint to be employed is) recom 
mended. The particular distortion pat 
tern to be used can be found by grid 
marking the sheet, by using an elastic 
pattern of true 
trial and 
sheeted plastic. 

Choosing the proper plastic was 
covered in a talk by Mr. Butzko. In- 
dicating that material costs run from 
10-20 times the actual forming cost 
in these operations, the speaker dis 
cussed the reasons for the recent trend 
to vacuum forming and listed the 
advantages and disadvantages of the 


+ 


proportions, or by 


error methods with the 


Various types of sheeting available. 
Mr. Butzko also gave some informa- 
tion on the relative cycle time nece 
sary to form these plastics. 

Drape and vacuum forming tech 
niques, involving the use of 
molds and female molds, respectively, 
were considered by Mr. Zimmerman 
Stating that a much wider range of 
materials can be used with these 
methods than with any other fabricat 
ing technique, the speaker went on to 
cite the situations in which one 
method is more advantageous than 
the other. For example, raising of the 
form (instead of lowering the sheet) 


male 


in drape forming operations permits 
deeper dra'vs (or cavities) to be 
obtained, 

Cutting or finishing dies were dis 
cussed by Mr. Shatz. Press-rule dies, 
steel rule dies, Clicker Press or high 
dies, mallet dies, and multiple height 
dies were all covered with respect to 


applica 


recomn ended 


construction, 
tions, and costs. 


questions from the floor, 
interesting problems were 

The door prize of the « 
nated by Augusta Plastic 
by Ek. B. Stratton of Aut 
Every member of the aud 
home with a table favor 
Tico Plastics, Ine. 

The Section’s next regu 
meeting on October 20th 
a panel discussion on “P 
lems from the Buyer’s Poin: 

The section added 31 m 
during the 
are as follows: L. J. Brett 
trial engineer, 
Corp.; D. Broadbent, 
ager, Gilman Bros. Co.; | 
bohn, manager, Fiber Glas 
Div., Bigelow-Sanford C 
T. C. Campbell, consulting 
Putnam Rolling Ladder (¢ 
G. Ciganko, 
sentative, Bakelite Co.; He) 
land, development chemist, | 
Aeronautics; Ralph J. Ds 
design engineer, Gibbs & ( 
Allan Daniels, president, B 
Co., Inc.: Elliott, 
sales, Rohm & Haas Co.; D 
sales manager, Reinforce: 
Div., Bigelow-Sanford Carpet 
product 


summer. The 


WISSONS 


technical Su 


J. Greco, assistant 
ager, Lunn Laminates, 
Klaidman, sales represen 
burn Button Works, In 
Landsman, chief engineer, 
Div., Bassons 
Corp.; C. R. Lemonier, chiet 
ed Products Div., Fairch 
Missiles Div.; Richard Lu 
president, sales and ce 
Victory Mold & Die Co.; A 
Jensen, project engineer, A 
Son Div., Seovill Mfg. Co 
Mark, engineer, salsa 
Lumber Corp.; D. S. MeNu 


Celanese 


Projects 


nical service, 
America: J. M. Medwin, p 
grineer, Industri 
Piero Modigliam, president 
liani Glass Fibers, Ine.; C. I 


Bassons 


treasurer and general sales 
Mastercraft Plastics Co.; R 
vice president and factor 
tendent, Mastercraft P| 
Sam Monaco, assistant vice 
Mastercraft Plasties Co.; M 
Nememiah, president, Nee! 
tive Coatings, Ine., G. T 
representative, 
Cyan 


sales 
American 
Eugene J. Singer, chemica 
Kast Coast Aeronautics; 
Sussman, laboratory direct 


plastics engine 


resins, 


Engineering 
Tauchin, 
Plastics Corp.; H. J. Tracy 
ical engineer, LeConte P 
Div. of Bigelow-Sanford | 
John P. Valentine, assista 
dent director, 
Plastics Corp.; and Sidney 


Russell | 


assistant chief engineer, B 


dustries Corp. 
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Theory of Finding Right Gate Size for 
Injection Molding Told at Philadelphia 


H. C. Colby, Jr. 


fcipnia section 


held their 
of the 1954-55 

Institute on October 

dinnet preced ne the 
held in the Locomotive 
Institute instead 
The 
play made a mos n 
our dinner, 


season 


of the 


full size loco- 


it both the dinne 
ne was excellent not 


first of the eeting 
neeting. pres 
Darlington, of A. H. 
oduced our National 

lick Bishop, Foster Granite 
brought us up to date 

our National Organ- 

pl Kissileff, Amplex 

ng Company,  co-chair- 
of excellent progress 
nmittee for the SF. 

cal conference in At- 


year n 
Section 


It’s going to be some 
afford to miss. 
iker of the 
Jones of the technical ser- 
nt of the Celanese Corp- 
subject The Theo 
mination of Restricted 
Injection Mold Design 
Gating. The pre 
was a 


Was 


evening 


ilanced 
Jor e's discuss on 
rate Value which 

sectional 
d by the 


the le 


is equal 
area of the 
product of the 
gth of the rul 
and the length of the 
Sectional Area of Gate) 
(rate Length of Runner 
1s (Gate Land) 
rrectly the 


hould be 


to Grate) 
formula co 


Yr co? dit ons 


ne effect should not | 
should be ol 
onal area. 


r arms 


litions should be present 
system which would 
essure loss such as turn 
ts, turned sprue bush 

tched runner arms. 
ted cavities, to effect 
ng, the distance fron 
ne should not be less 


ce from the gate to the 

t. When this condition 
ng occurs at the weld. 
pointed out that his 
not obviate the need for 

how” but rather 
f it to avoid costly 
modification of indi 
olds 
been set up in a 
field experience 


! multicavity n 


d has 


(lt rable 


iL, Novembe r, 1954 


has shown this method of determi: 


grate balanced gating to give 
an accuracy of well over 50 , and 
some cases as high as 80. 

The Balanced Gate Value Formul: 

s based n the expe alk 
t mina of the effect ! } fo 

l. Cross sectional are of gat 
The gate area is the product of th 
width and depth of the gate. As th 
area increases the gate ilue and or 
the weight of material pass 
through will increase. In cor 


width and depth from an 
the relat onship of 3 to 
used. On this 
will always be approximately 3 times 
the depth. With a depth of .030 inchs 
the width will a proach .090 


p inche 
2. Length of Runner to Gat 


The plastic moves only throug 
hot cente) eore the The 
longer the runner the smaller tl 


hot core will 


the effect of a ( 

decrease the weight of material pass 
ing through the gate located at the 
end. The int 
has been detern ned as not be ne re 
lated to length directly but 
to the root of the le neth. With 
of equal cross sectional 


be« ome, In the 


luence of runnet 


rathe 
square 
two runners 

being 4 inches long and the 
econd 16 inches long, the material 
flow at the end will not be as 16 to 4 
but rather as 4 to 2. Instead of 4 


plastic through the 


area, one 


much 


Limes as 
short runner we can expect only t ( 
as much as through the 
The sprue to 
used as runner length. 

Gate Land — the intuence of 
vate land is such that increased land 
will exert more resistance to the flow 
of material and consequently reduce 
plastic flow. 

Following the discussion of the 
derivation of his formula Mr. Jones 
did a sample calculation of a ten cav- 
ity mold. In this mold all cavities pro- 
duced equal weight parts and runner 
diameter as well as the distance be- 
were pre-determined. 
this caleulation Mr. Jones 
introduced the additional concept 
experimental results that 
ratio between the 
ideal cross sectional area of the gate 
and the onal area of the 


long runner. 


distance fron gate is 


tween cavities 


In making 


based on 


there Is a constant 


cross sect 


runner for any given material. 

Mr. Jones has found this rat 
varies between .06 and for the 
Styrene resins and cellulosics he has 
tested to date. Con plet nye his calcu 
lations on the basis of the above it 
formation and an assigned gate land 
length which as t on the 


basis the gate width 


fall meeting 


Melbourne Hotel. Their 


urated a 
and answer period during the mevct 
ing. The program has me 
enthusiasm that it is difficult to limit 
it to its thirty minutes of al 
During the period, sor 


cn ca ‘ ale ad tt 
ea for eacl ites re 
old. Justificat f gning oa 
ind lengt! Sol equat 
gut ile depends fact 
First of all, the mold ist e had 
iffi oN pick 
length that reasonable for the 1 
terial even tl ign t ! i 
ter tf a balanced iting ar ire 
Jone rig i | ligt ineed 

il t car ! ! 
ae on that ak | elations hip 
nas established toe ana 
enetl rat area, and ! 

therefore t! pt ! 

mable ind lengtl doa 

the caleulati i ail 

balanced gatir Mr. Jone 

to ake nstrate that a ‘ 

( ild } ive beer ised { Calculate i 
triable nd length to ¢ pre it 

d ent it ! 

Phe ast ectio ! he above para 
rraph contains the n of th t 
f Mr. Jon: va calculation to t 

ce You only have to ake on 
sre nstead of t and that gue 
can bye pretty fil ofl il { til bye 


ited for bh the b 
ilu Jone poi 
the same calculations coul 
to cavities of unequal size 
Ing a linear relationship b 
area and cavity volume 


St. Louis Inaugurates 
Discussion Period 


R. S. McDorma 
The St. Lo 


ulis Section he 


pte ry be 


Tee] 


ras WA. Weed: 
Si? 


ant, Plastics Re 
an C amid Company 


Mr. Ward gave a very 


talk on | rea and Mel 
presented a film to str 
ics. The uses of Melamin 
to range 
ware to 
tions. 
placed on Melamine for « 
plications due to it 
properties. 
Melamine 
proved 
their first 


from 
for ct 
Great empha 


supe 
Mr. Ward al 
and Urea 
and reduced in 
Use. 

Louis Section 
new program of 


The St. 


alloted t 


d bye “appl eal 
i wy 
etweet ile 
n 
d their 


r 21, at the 
lest speaker 


a 


had beer n 


pr nee 


has inaug 
a 


t witl 


particular question or proble The 
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fron their eX pe nes } Le 
pl il it thre hy 
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The id nave J 
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Properties, Uses and Handling of KEL-F 
Are Described at Newark Section Meeting 


D. J. Mullins 


“ers 
| \. Jup f the Chemical 
I) n, The M. W 
| ( pi ar ‘ City, Ne 
ded th if “Kel-l 
eptember meeting of th 
| Jup tuted that the coming of 
placed a severe but 
n the existing materials of con- 
nee many highly corro- 
ind radioactive chemicals had to 
ned and processed, The Kel- 
Corporation, a subsidiary of The 
M. Ke Company, designed 
built the K-25 Gaseous Diffusion 
ind specified their requir 


foo chemically inert, high 
re quality resin as a gas 
terial, A group of chemists 
the direction of Dr. W. T. Mil 
Cornell were assigned the task 
making such a product, 

amely polytrifluorochloroctehy lene. 
manner, The M. W. Kellogg 
acquainted with 
eat potential this material pos- 


puny 


essed. Shortly after the end of World 
\ mimercial production of 
luoroethylene, marketed un- 


the trademark “Kel-F,” was ini- 
ed by the M. W. Kellogg Company. 
Describing the physical propertics 
he Jupa stuted that 
hel-F" possesses an unusual combin 
t f utstandiny 
nechanical and chemical pro 


phy eal, elee 


Prolonged eXposure to con 
tted mitrie acid, sulfuric acid and 
va cit d have ne effect on 
Since “Kel-F" is insoluble in 
the true sense of the word there is no 
ficant effect from any other con 
ised iromati and aliphatic 
nts. “Kel-F" has a zero moisture 
absorption and permeability, Films in 
thicknesses of 3 mils or greater have 
how? moirsture permeability 
n the General Food tests for periods 
extending over one month. 
ew materials possess such a wide 
perating temperature range, namely 
| “Kel-F™ may be used from 
temperature is low as minus 320 F. 
high of plus 390 FL The elastic 
of this material varies so 
the with temperature that thinner 


of “Kel-F’ can be fixed in 
shattering. 
Kel-F" is nherently a rigid rather 


ud nitreven without 


in elastome plastic possessing 
pact strength and outstand 

to thermal shock. “Kel 

‘ f the four best electrical 

t | POSSESSES a rela 
nstant ip 
Ximatets te 2.6, high volume 
t L2x 10 ohms per cen 
high nsulation resist 

tunes greater than 


560) seconds and does not show evi 
dence of carbonization in the ele 
trode 

No significant difference has been 
observed in the appearance of the 
molecular weight after exposure 
Florida sunlight for a thousand hours. 
Outdoor aging at Jersey City for 
several years haus ce veloped no 
parent changes in the plastic material. 

“Kel-F” can be adapted to injec- 
tion molding, extrusion, compression 
and transfer methods with minor 
modification in equipment. 
quent machine operations such = as 
drilling, punching, turning, sanding, 
buffing and polishing can be handled 
by conventional methods used on 
other thermoplastic materials. 

Mr. Jupa rounded out his speech by 
describing in detail proper methods 
for using “Kel-F” in injection mold- 
ing, extrusion, compression and trans- 
fer molding. He also described “Kel- 


to 


dispersions, oils, greases and 
waxes. 

Newark President, J. L. Bonanno, 
announced that the Newark and 


New York Sections of the S.P.E. and 
the Metropolitan Section of — the 
A.S.M.E. have collaborated to spon- 
sor a symposium on. plastics. These 
seminars Will be held in the Engi- 
neering Societies Building at 29 West 
oth Street, New York City on Mon- 
day Evening, September 20th, Mon- 
day Evening, September 27th, and 
will conelude on Monday evening, 
October 4th. President Bonanno sin- 
cerely hopes that S.P.E. 
avail themselves of this excellent edu- 
cational activity and hopes that this 
symposium will be a forerunner of 
greater activity promoting the 
entry of young talent into the fast 


members 


vrowing plastics industry. 

Table favors for the 
Newark Section meeting were don- 
ated by The Mack Molding Company, 
Wayne, New Jersey. Door prizes were 
donated by The Dow Chemical Com- 
pany and by Van Amo of M & W Co., 
Rahway, New Jersey. 


Septembe 


Toledo Meeting Topic 
Molding of Ethylene 


R. E. Dunham 

On April 2s, 1954, Mr. Harold Holz 
of the Bakelite Company gave the 
Toledo Section an inspiring talk on 
the “Molding of Polyethylene” after 
a fine dinner at the Tivoli. Mr. Holz 
reviewed the basic fundamentals con- 
cerning polyethylene exhibited 
many items made from polyethylene. 
spirited discussion completed the 


meeting, 


Subse- 


Following dinner at] 
Ranch House, Mr. Don Hoff 
tional Vice-President of 
Manager of Evans-Winter-] 
discussed “Jet Molding of 
setting Plastics.” Mr. Hoffn 
out the similarities betwee) 
ing and injection molding 
scribed the equipment sp 
signed by his firm to mo 
setting materials by the | 
The talk was well recelve 
Toledo Section. 

A Golf Party was held at 
pewa Golf Club on July 
plete the spring 
time was enjoyed by those 


progran 


Southern Section Talk 


On Injection Molding 


C Veazey LeCraw 

The Southern Section 
ate to have one of its mem! 
Maurice J. Bernard of NA 
ducts, as its speaker for thi 
Meeting. Mr. Bernard spok: 
group on “Injection Molding 

Mr. Bernard has had a ¢ 
of experience in the field of 
molding and was able t 
group many pointers on th: 
technique of designing bot} 
tic part and the mold fron 
will be made. He emphasize: 
portance of spending enoug 
on the original mold design 
cation in order that money 
saved in the long run due to « 
costs for redesign and rew 

Examples of bad design 
toys were shown to the gro 
Bernard, and it was also 
these toys would have 
“money makers” had they 
signed properly, 

For our September meet 
Charles Neal will conduct 
tour of Fulton Bag and Cott 
where the group will view t] 
facture of polyvinyl chloride 
ethylene bags and other | 


materials, 

On October 11, the grou; 
ning to charter a plane to (¢ 
Ss. C., where the regular 
meeting will be held. We ha 
members of the Southern S¢ 
commute from Columbia t 
for our meetings, so it was d 
hold one of our meetings t! 
Section will be the guests of 
Plastics Co. and Colonial H 
both of Columbia. 

The Southern Section is 
number and in enthusiasm 
meeting. 

The Section was officially 
in February of this year 
August membe 
roles. This number is larg 
than nine of the twenty-nir 
of SPE. It is believed that 
tion, which is the first SP! 
in the Southeast, will do mu 
mote the use and understa 
plastics in this area. 


show Ss 57 
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Methods Improvement Can Reduce Costs, sed for eye glass frames 


Acryles—Car Tops, Display Cases 


mprove Efficiency and Quality . . . Buffalo Nylon— Stockings ie 


Mr. Hellyar compared the plastics 


R. Miller naustry to a giant iweberg, He stated 
that continued Research and Develop : 
the Butfalo Mr. Bergren pointed out that one ment surfaces more of the iceberg. geith 
Society of Plastics large obstacle s to convince thos As yet no one knows how large the =. 
Park Lane it ndividuals who claim that “we've” ceberg is. By 1960 he stated each [pes 
17. Those present been doing it this way for 25 years family will consume 150) pounds. of ae 
d by a talk on the and that’s good enough for us.” We plastics as compared to S83) pound { 
ibiect of Method nust use the open m nd approa h and this year. ; 
l subject Was We 1] try to encourage people to see the In clos ny he liste ad the follow ny ; 
\\ m V. Bergren, good in new ideas and not the ob trends in the plastics industry 2 
l ind Motion Study stacles. Too often, he pointed out, (1) Trend toward better physical ae) 
dum Company, N a foreman looks upon a suggestion of properties. ‘ 
XN. Y method improvement as a criticism of (2) Trend toward better design and oar 
| pointed out that Metl his own efforts. Past investigation of fabrication. ot 
act of finding a method should not preclude its be (3) Trend towards the “do it vout eae 
J i of preforming a ng reinvestigated. New tools, ete. self theme eae. plast ce tile in bd r 
economical use ot could ve ry well provide a solution kitchen and bathroom, use. of 
juip ent The fol He stated that an investigation of a plastic film for curtains, up ae 
u is described by the repetitive job is one that is capable holstery, draperies, ete, 
1 description of the of paying back the biggest returns. He At this point the meeting wa be 
a ndividuals of emphasized that methods Mprove turned over to Hi Nathan and Art 
t nd principals. The ment is not a form of speedup, It hinge Who distributed gifts and 
I course of i merely allows a man to produce more awarded prizes to the ladies. Every 
management type with the same effort. lady present went home richer in the 
indur Con pany Mr. be closed his talk by list knowledge Ol plastics and also with 
= ely reduce ng the following rules of the road: un assortment of gifts and prizes. 
is quite su 1. Consider all the facts 
d out by Mr. Bet 2. Break each problem dow? 
to be | ! New England 
be broadened . Figure out a better way. Eastern ew ng an 
in d a $1. Check the results P f h 
rogram for the Year 
Control your personal feelings 
6. Be a doubting Thomas. Wal WwW. P k 
a alter W. Peacock, Jr. 
trated pre 
proven Is The Eastern New England Section 
The Buffalo Section held its ar 
la nprove oft SI and Boston rovide nee 4 
nus udies Jul IS, 1954 at on 
aa pre Chapter of SPI hold their meetings 
the Park Lane Restaurant. Approx es 


, jointly. In veneral, we hold them on 
mately 120 members, wives and wuests : 


the third Thursday of each month Z 


attended. The program consisted of a 
selection of the operation to be Phe d (exception, December 15 meeting). 
film titled “Kitcheneering,” courtes . 
The following soa Hs of meeting 
pendent vhether of the Monsanto Chemical Co. Mr. date and subiect 
V. Hellvar of Monsanto amplified tl 
neck operation, has Hell; Mon Sponsor Date Subject 
wention 1 fily ‘ so Spo 
n “et e ve i j 
product) with pow n “Plastics for Everyday Living. SPE Oct. 21 Injection Molding 
Phe in kK che neering de pric SPI Nov. Me handising 
freak down the operation what the housew SPE Dee. 15) Ladies Night 
; ct of definine in di buy with $15.00 to dress up het kit Christma Party 
lv is done in the chen, The irticles, all fabricated SPL Feb. 17) Management topic 
if the operation. from plastics, were suc h items as SPE Mar.17 Vinyls 
vze the operation curtains, cannisters, ete. The results sp Apr. 21) Technical 
pointed out this is vere remarkable and the comment Symp in 
isking the what, expressed by the pret indicated tha SPI May 19 Natick Quarte) 
he and how the movie was well received, oF 


determines the Mr. Hellyar’s Spee h traced the de 


ach step in the velopment of the plastics. industry, 
Here we cd emphasizing its growth. He stated 
her each step of th that the plastics industry increases : 
specific cont about per year compared to Blueprint 
the vork ar per vear for general industry. 
4 is yours with 
The following types of plast cs 


the New ‘TRU-CAST’ 


nt ts ‘Styr nes- Toys, Refrigerator Parts, BERYLLIUM COPPER 


ration. Sheet ng. 


Method were discussed, along with their uses 


Write today on your company let- 

he New Method Phenolic Utility Handles, Tels terhead for your FREE copy of the 
new method into op phones, Washing Machine Agitators 48-page, illustrated new “Tru-Cast’ . 
explanatory. Melamines—Dishware, Handbook. 
ove approach a pre Polyethyvlene—Film, Pipe, B 


2401 Schaefer Road, Melvindale, Mich. 


! part pants wit! Hellvar stated cellulose nitrate s stil 
Telephone — Detroit: WArwick 8-7411 
bett the tl he 


\ 
Develop 
14 
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Milwaukee Enjo. 
Home-Town Proc ict 


Marvin C. Stowe 
Canadian and U. S. Molding Practices 


Discussed at Western New England ves meeting wit 


Con pany ot ike 
The Miller Bre ne 
nished free drinks and 


George Snyder 


ner to SO M aukee 
nd guests, Included it 
host's hospitality was 
\ \ of international economics tour of the Brewery. Th 
ne for the fall kick-off 


rreat \l vaukes produ 
After the dinner our P 
George Stein, thanked M 


Western New England 
Scoptember S in the Ter- 
Mining Roon t Bradley Field 


\\ d Lock ( ne? ley President of the 
! neara Con pans ind his staff \ 
\' Lvnel f Moxne Inn for their fine hosp 
\\ It \ nad p pre briefed u fe f 
Quebe ‘ tract for the coming 
¢ 
i An Chie oks t tne \I 
Vil \ mothe 
extyre ‘ nl esting 
i pick tvp Cs peeche wd 
toc} 
nd 
t Ke est ‘ establishes 
t Cat Anot pect the ta 
Cor n Canad Mr. Lynch po 
bu p ed one mport tools and dies ft 
t han to build them in ¢ 


tut ( Uf t ofter the h he} protect ‘ ta 
hat hardship e St that stateside molder 
Ca nett nter fhe t mp the lowe? 
than it mig therwise be Other contrast ind omparise Krank Harvey Bail 
The ilt the Canad M | nentioned were Route Phiensville, W 
tute In matters pe fields of quality and over-all produc Thursday, August 26, 
te mold nd operatis tion standards. He expressed the ifferit paralytic 
a ind the that ounlity moldine h ult of a brain tumor. He 
t d ! to depend heavily on the degrees Mr. Baile Chief 
( ‘ it tion that ex the nent Ri eae nd | au 
i ea de ‘ ised. Since ito or te Continent 
\\ busine nsid bly in the Po ‘ he d piny. He was graduated 
product qualit still cuite errat Univers n 1941 ame 
}) t a but that the trend strongly towne veal ‘ b of the R 


eer hieved with the simple Concluding, Mr. Lynch felt that of the American Cyat 


pt f hand mold In the disl are Canadian molders give nadequate at before Joining Cortinent 
ad espe Ilv, fan \ ! nuit Vity tention to fh h ne processes Vv hic] He was National B 
rv prevalent, he said, and he said were generally weak con of SPi ind Secretary 
cle more n a ft ding nad pared to American stand rads. vaukes Chapt: . He w 
Kt nm A nada thar n h, until recently associnted ber of the American Chen 
United State he latter practice vith Boonton Plasties Co... (N.J.). is the American Institute 
M net ittributed to the an expert on melamine and urea dis! kingineers nd the Seo 
production economy. He it molding technique ind has ‘Jastics Industry. 
t-cutting is vorked primarily with high-temp Mr. Bailey is sun 
nou the ture thermosetting materials during vidowy, tw laughters, 
} tie t t product desir his career in the industrv. He is a Ist ind Brinda Sue, 2: his 3 
iffers because it is one o winne n Canadian plastic nd Mrs. James Bailey, 
ne re here cost be reduced tition for best mold desig: ford, Connecticut; and a 
For this reason, he said, (1952), and served on the Canadiar Gerald Breese, Princeton, > 
( d es ain fields lags rovernment specifications board pan Mr. Bailey's father 


Ann th much copying on plasties tableware (1951-52). Award Medalist for 
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itio Mr. Garry dinner meeting n Sept he Ision f 4 k Sc} — 
be formed mately membe nad lest t hohe bed spra k il 
nsulated tendance 1) c} 
I nteresting talks Phe I lt . nee ‘ ‘ 
as (it ure ration of Plas ind Misk { he Third Annu J 
hoppers p ny and ne ite nd-Akron SUE-Akron Rubber Grouy 
b of troducing Plastics” were en by Dr. Dona oy be held on Friday. Oct 
is. throug! R. Swan, Direct if Rese I") ber 22. A w qualified p 
tog siides | rhe ] rhe 1) |’ =h Iss <p | ibb | 
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Fort Wayne Ind. 
Haven 52/3 


PRODUCT DESIGN ® 


PRIBBLE PLASTICS PRODUCTS, INC. 
(Formerly Barrier-Pribble & Co., Inc.) 


CONSULTATION 


CUSTOM MOLDING 


554 Eben St 
New Haven. Inada 
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Northwest Pennsylvania Reports ,_ 
Paul C. Roche Thirty-eight were it 


t eport) should associated fixtures. It did not take WwW, 
dered theut happy mention ong for the local molders to 
n SPE Se n summer outing ence stretching the territes ft B. B. Cu Allen 7 
eusol te tor y comp ompany to cover such thing held, O 
nt in this regard, with special hor ment application fixtures and side 4. T. Larned, J oO 
to Llovd Moore, B Phillips, Dor lines of that category, which wer Glass ‘ 
t and other busy committee men successfully handled without hesit: Jack Helgese) Baxt 
Wit it leust 125 attending, the tion. However, it would uppear that 
ent is typically successful not one customer recently threw a curve k M Maoss NC] 
ae from the standpoint of checking at them by approaching them fo Davton, O] 
apacity of the digestive systen fixtures to reclaim a couple ol Tho “| ( 
the outdoor sports department, truckloads of rejected assemblies wit! 
t vit! regard to establishing rregular cemented seal. understand Rascl 
precedented success the redis that) Finish Engineering Company 
bu ’ f the currency took this project n their stride, «ce Robert Lat ie Rovers | 
\ peroor il note that we are very Ve loping heat-sealing procedure and Harry Kreuzmin ( 
ppy to cover pertains to John Peib fixtures in considerably less than on tion. Cincinnati, O| 
shaw Industries, Inc. John’s card week’s time at a total cost of a few Re 1 ° g 
mw reads Vice President of that percent of the merchandise valve Gas Turbine. Cincinnnti. ( 
Mpany; ulso he has removed his nvolve Wr Bur dy | \ 
My only conclusion with Nosco Plastics Incorporated has Turbine. Cincinnati. 
regard to the latter is that it has cently ordered pre-plasticizer attach We were indeed ax 
ved its purpose by way of convine ments for its larger press equipment. the 
ng the Corporation that he is now a This program was released afte) Mick) 
thorough investigation of the adviu diverter of Miami Valk 
been wanting to extend a special tages involved. The basis of going one tH em 
credit mention to a rather new Eric into this program is not so much to . Pob : ; 
ompany Which many of us oldsters nvade the ounce category not 
the section hold in very high re mally associated with pre-plasticizer an 


ird. | refer to Finish Engineering operation, but to enhance the effi 
Company, Whom we consider as basic ciency of production n the 32-60 


yroducers of painting masks nd ounce range 
} } unce range. Bob was bort n Decembe 


te nded Unive t\ of Sout 

served in World War Il, 
Fiberglass-Polyester as an Engineering buckeye Molding Compas 
Material is Demonstrated at Miami Valley 
Martin H. Kasch Engineer at Buckeye. He 


The first) fall meeting was held glass—polyester materials were con stance 2 vears and J 
September 9, 1954 at the Wishing pared with cabinet steel, cast alun 


eurs 
Well, Centerville, Ohio. Mr.) Byron Inum and sheet aluminum. It wa : \ hak on Directors meet 
Nelson of the Plastics Laboratory of pointed out that fiberglass is stronger held September 24th at t 
the National Cash Register Company than steel on a weight basis, but no* Mr. Joe Merke. The next 1 
ind a member of the | il section was on Volume. The fiberglass materiz:al be on October 7th. The 


speaker, His subject was “Fiber has a wide range of tensile strenet! bye Vly Stanford 7 


Polye ster as in Engineering but not as high as sheet metal et Vacuum Forming Corpor 


erial.”’ Demonstrations were made to sho Washington, New York. H 


His talk was illustrated by the use rigidity, limit of elasticity and impact. “Vacuum Forming.” 


enlarged photos, charts, sumples, Cnarts were used to show modulu trated with samples and 
demonstration Comparisons of elasticity, tensile strength nad 
e shown on size of presses re- specific gravity of fiberglass poly Central Ohio Section 
quired for molding low pressure forn ester and metals. The fiberglass hav . 
of polyester lass material as ing a much lower specific eravit: Reports New Officers 
nst the size required for mold ne ndicates a lighter we wht produc t. The Central Ohio ™ 
nolies, ure » and melamines. Photos were shown of a number of elected the following offie: 
deep draws, preforms similar existing large size parts presently yea 
final shape are made, placed being moulded from fiberglass poly President, A. Your 
ld, resin added and molded at ester material, Plastics; President-Elect, 
ssures of about (200) pounds per In conclusion Mr. Nelson stated that Westinghouse Electric; Seer 
n. The phenolies, melamines, and fiberglass polyester material truly L. Croll, Hydraulic Press M 
require (2000)-(6000) "pounds had a place of importance the urer, J. A. Charlton, Plast 
sq. in. pressure industrial field) for many reasons, 
Comparisons of tooling costs wer ome as follows: , Levy Leaves Empir: 
wn for fiberglass polyester) ma 1. Reduction of weight Kmpire Brushes, Inc., | 
ind cabinet steel showing a 2. Reduction of noise the resignation of Mr. hk 
h lower ost for the fiberwlas 5 By proper design parts cat be as Purchasing Director, 
lyester material tooling made equivalent to steel in fun tember 7th, 1954. His 
Iso, it Was pointed out the piece tional properties and some employment Wis acces 
f fiberglass polyester material cases superion deepest regret. Mr. Frank 
rts were lower than cabinet metal 1. Lower tool costs Purchasing 
examples shown, 5. Lower piece price complete charge of the | 
Phe physical properties of f ber 6. Increased speed of placement of Depart ent. 
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Yes t' al prepa t I 
surtace sould: be a Plastic Material Probl 
practica erial Problems .. . 
ale plug, both faces of the il 
ilit aminates at a sma Creus is I Sst \ int eme t , 
(OT equa rn} tance Ss the subs Ss compatil t t <« t wit he cable 
il r spec icaquired by ry)? ee ( st At ope itiny es tile 
eas ire nate \ cle el Lite t | eha icle St 
equire — eter he this is s 
f hea vreat crease ‘ ite lengtl cable Ve-sheathe ( 
accomplishe hy placing eu St DV a col a SI pla 
} mbedading stunce \ t Phe el SUTCS othe Phe 
few Cases, imbedd ne esistance ‘ ther placed ! al OVE! il 100 
e plus ce, for periods ranging from 50 1 day 
CHED PLASTIC DIES have also bi esent we rely on Durometer tests of the cabl 
ecial clamping devices sue as C-elai sual eXaminatior f the conduit t etect incompatil 
to mabe. tt ic eared unchanged otherwise 
sively the necessary clos'ng pressur Many the tests ai in, but these are 
Using matched Plastic molds wives the ast service to be HIscusst whicl 
utes with excellent contro if thie s Unusual, W be treated in some 
‘ must be trimmed 
t. ng on plastie tools b 
e the hig ate of product or uf t 
‘ th metal stamping. One piece eve 
es is very high production. This is especia 
ve moldings. To be fully competitive, thi 
must be stepped up to one pilece eve 
s. Low-cost tooling allows us to use 
But this in itself cannot. sufficient 
ates 
imn to matehed metal molding, 
be substantially increased. Furthe 
S nee led to complete the piece luce 
Cleaning the flash and at time 
mare all that is needed. Mold 
ELASTOMERIC 
Tes 
cel by matehed metal mold GRANULATOR 
te the vioss§ ft hic! the 


for all vinyl, polyethlene 


~* and hot sprue grinding 
> ibe patter has beer ‘ ! niuate o 
ning Corporation through the develo 
New Slicing Action 
Vpe oF mat S mat 
s which are auite lone. civia Cuts Soft Plastics 
face laye Folding and creasit Without Fluffing 
iuse ti il t 
: Only 2 Minutes to Clean! 
a ny equires i ic! ‘ 
nt, not only for the molds. 1 f Quiet, Safe, Compact 
Chl are ecu ect 
ised, Considerable tallorinyg’ is nece il 
true of moldings made on tempora Orde NOW. 
ny the glass fibers to share “as r 


Price Complete, with 2 HP Motor . . $698.50 
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INJECTION MOLDERS SUPPLY CO. 
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HIGH-VOLTAGE PLASTIC PIPE LINE 


The commonest method of transmitting electrica 


at high voltages is by the well-known overhead 


towers. An alternative method is to ade 
lead and 


volt line 


ately nsulate the conductors, sheath them i: 
envelope, such as protected steal 


120,000 


then i “al 
iced underground \ three-conducto: 


six-inch diamete) 


iti) be housed in a pipe. 

The steel pipe employed comes in 40-foot lengths, 
ictory-coated to about 's inch thick with combinations 
f bituminous materials and reinforcing membranes. 


inches from the ends to permit 
nye the length by The 12-inch 
is covered by hand with bituminous coatings. 


p otectior stops SIX 


welding. resulting 
are section 
Vinile it 

en the 


is possible to factory -coat the pipe faultlessly, 
finished line is lowered into the earth and tested 


This 


marnes- 


ectrically, it inevitably has misses or “holidays”. 


additional protection by sacrificial 
protect the costly 
As can be seen, there is an appreciable 
invoice price of the pipe per foot 


foot of the installation. 


ecessitates 


anodes to installation and ensure 
rood service life. 
Terence between the 
i the overall cost per 
problems associated with the 
asked to 
pipe witl 


requirements by the 


There are othe: 
if steel 
ore the possibility of 


istic Wi 


many 


and hecause of these we were 


replacing the steel 


were given these 


Engineering rroup. How would you like to 
eet them? 
Inside diameter—6 inches (possibly 8 and 12). 
Lengths—not less than 20 feet. 


Long bends — on a 20-foot radius. 


|. The space between cables and the pipe is filled wit 
trogen containing If Freon for leak detectior 
urposes, the gas being at 200 psi continuously. Ar 
ilternative pressure medium may be insulating oil at 


The same pressure 
Installed test pressure 0) post for 24 hours. 
Cable sheath temperature at point of contact wit! 
pipe is 60°C (140°) 
7. Cable weighs 22 pounds per foot, but owing to limited 


able. 
Soil conditions pH 
ubbish fill. 

Required facto 
10. Minimum life to be 


of safety n pressure is 4 


10 years. 


11. Pipe must be competitively priced with t] 
used. 
12. Pipe will run under roadways and will t 


subjected to vibration from heavy traffic 
Obviously, most thermoplastics are out of ¢! 
This 
epoxy, We 


seems made for glass-fiber-reinforeed 


were determined to limit our sea 
manufacturer already in production and are 1 
pipe fo 
get one that, from the results 


vlass-fiber-reinforced polyester 


When we 


cal and physical tests in the Laboratory, sho 


ing a 
cation. 
of being able to meet the requirements, we | 
in a small-seale installation say, 300 feet long, 
appropriate cables and subject it to service eo) 
see field behavior. 

What are 
1. Behavior unde 
pipe has 


we particularly concerned about 


continuous high pressure, p: 


when the absorbed all the moist 
from the 
in The effect of 


for power they 


soil. 


~ 


thermal Since the 


will 


eyceling. 
heat up and cool wit! 
load evyeles and the plastic pipe will expand 
tract in cycles. Will there be 
What is the effect of 
Polyesters are adversely 


thermal fat 
immersion in alka 
affected by 

Preliminary tests using distilled water, 
at pH & and water buffered at pH 9 as med 


suc! 


Wate 


mersion gave somewhat similar absorption va 

for three days and 1.5% after 55 days. T 

waters were reduced in alkalinity showing « 
action. 

1. Effect of 


breakdown of oil 


moisture absorption by the pip 


electric when used as 
medium; compatibility of pipe 


othe: 


with oil and 


Of course, there are many chemical at 


tests, but all are being done with a view to 
pipe that 
minimum life, even though no one but an optin 


“stick his neck out’ and say that 


plastic gives the most promise of 


man would 


Situations Open 
Needed for 


lout years 


Vhenolie Resin Chemist product develop 


nt in expanding organization. more ex 
ence in phenolic resins and or molding compounds re 
Philadelphia. Give full 


iding current salary or expectations, 


ed. Location particulars in 
The Borden Company, Chemical Division, 5000 Sum 


Avenue, Philadelphia 24, Pennsylvania. 


dale 


Situations Wanted 
\VAILABLE: 


Polyethylene experience. Graduate 


neer with unusual record of accomplishments in poly- 
ethylene film extrusion and processing. Over ten years 
production, development, and supervisory experience in 


plastics industry. Fan ily. Will relocate for more respor 
sible position. Reply Box 1154, SPE Journal, 34 E. Put 
nam Ave., Greenwien, Conn 


CLASSIFIED ADS 


With six Vears te 


engineer 


Graduate chemical 
experienze with vinyls, casting compounds and 


applications for various 
test 


experience seeks opportunity in sales enginee! 


Dev clopment of 


velopment of evaluation and methods; 


neering development. Willing to reloeate. Box 
Putnam Ave., Greenwich, Cont 


Journal, 34 


Engineer, Product, Plastics—17 years experiet 


molding, both compression and injection, includ 
parts design, mold design, supervising initial 
trouble-shooting for production, cost reduction, 
quotation, Two years Harvard, 45, married, fre 
will suitable Box 
Journal, 34 East Putnam Avenue, Greenwich, 


relocate for opportunity. 


JOURNAL, Nove 
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plastic 
extruder 


Compare specifications of any standard Egan Extruder, size for size, with any other extruder. 


Standard Sizes (Screw Dia.)—inches 

Effective Screw Length— inches 32 40 

No. Cylinder Sections 1 

Zones of Heating on Cylinder 2 2 

Maximum Heating Load, KW 12 18 C 48 160 

Thrust Bearing Capacity, 1000 Ibs. 50 rpm. 60.5 60.5 119.5 208 288 420 

Type Speed Transmission Worm Worm Herr’ Herr’ Herr’ Herr’ 
gear gear bone bone bone bone 

Usual Motor Size, H. P. 72-10 10-15 20-30 40-50 50-75 75-150 

Approx. Extrusion Capacity Ib./hr. 20-50 40-90 75-200 150-450 250-650 450-1200 

Approx. Floor Dimensions — inches 40x98 48x112 60x120 84x132 96x156 104x192 

Approx. Weight— Ibs. (less Drive) 3200 3600 4800 6600 9600 12500 


*Extruders are modified to meet requirements for a particular process 
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Plastic Material Problems .. . 


(cor nued rom page do) 


HIGH-VOLTAGE PLASTIC PIPE LINE 


The commonest method of transmitting eleetrical 
at high voltages is by the well-known overhead 
and steel towers. An alternative method is to ade 
itely insulate the conductors, sheath them in lead and 
them in an envelope, such as protected steal pipe 
iced underground three-conductor 120,000 volt line 
i) be housed in a six-inch diameter pipe. 
The steel pipe employed comes in 40-foot lengths, 


inch thick with combinations 


ictorv-coated to about 
bituminous materials and reinforcing membranes. 
protection stops six inches from the ends to permit 
ny the length by welding. The resulting 12-inch 
ire section is covered by hand with bituminous coatings. 
le it is possible to factory-coat the pipe faultlessly, 
en the finished line is lowered into the earth and tested 
ectrically, it inevitably has misses or “holidays”. This 
cessitates additional protection by sacrificial magnes 
anodes to protect the costly installation and ensure 


ronned Service life. \s Cal he seen, there is an appreciable 


Terence between the invoice price of the pipe per foot 
i the overall cost per foot of the installation. 


There are many other problems associated with the 


f steel pipe and because of these we were asked t 
re the possibility of replacing the 
astic pipe We were given these req 
insmission Engineering group. How \ 
eet them? 
Inside diamete ( inches (possibly 
Lengths—not less than 20 feet. 
Long bends on a 20-foot radius. 
Ihe space betwee cables and the p 
trogen containing Freon fo 
surposes, the gas being at 200 psi 
ilternative pressure medium may be 
The Same pressure 
Installed test pressure psi for 
Cable sheath temperature at point 
pipe is 60°C (140°R) 


pounds yu foot, but 


C 


Situations Open 


ible We ivhs 


Vhenolie Resin Chemist .. . Needed for product develop 


ent in expanding organization. Four years or more ex 

nee in phenolic resins and or molding compounds re 
red. Location Philadelphia. Give full) particulars in 
iding current salary or expectations, 


The Borden Company, Chemical Division, Sum 


dale Avenue, Philadelphia 24, Pennsylvania. 


Situations Wanted 


\V AILABLE Polyethylene experience, (graduate 


gineer with unusual record of accomplishments in poly- 


ethylene film extrusion and processing. Over ten years 


production, development, and supervisory experience in 


plastics ndustry Fan ily. Will relocate for more respor 


ble position. Reply Box 1154, SPE Journal, 34 EF. Put 


am Ave., Greenwien, Conn 


area of contact the pressure on the pine 
able. 

8. Soil conditions, pH ranges from 5 to 
ubbish fill. 

. Required factor of safety in pressure is 4 


10. Minimum life to be 40 years. 
11. Pipe must be competitively priced with t 
used. 

12. Pipe will run under roadways and wil 
subjected to vibration from heavy traftic 
Obviously, most thermoplastics are out of t} 
This seems made for glass-fiber-reinforeed 
epoxy. We were determined to limit our sea 

manufacturer already in production and are 
ing a glass-fiber-reinforced polyester pipe fo 
cation. When we get one that, from the result 
cal and physical tests in the Laboratory, sho 
of being able to meet the requirements, we | 
in a small-seale installation say, 300 feet long, 
appropriate cables and subject it to service eo: 
see field behavior. 
What are we particularly concerned about 
1. Behavior under continuous high pressure, pa 
when the pipe has absorbed all the moist 
from the soil. 
2. The effect of thermal eyeling. Since the 
for power they will heat up and cool wit! 
load eyveles and the plastic pipe will expand 


Graduate chemical engineer with six years « 
experienze with vinyls, casting compounds and 
Development of applications for various mat: 
velopment of evaluation and test mechods; 
experience seeks opportunity in sales enginee! 
neering development. Willing to reloeate, Box 
Journal, 34 EF. Putnam Ave., Greenwich, Conn. 


Engineer, Product, Plastics—17 years experiet 
molding, both compression and injection, includ 
parts design, mold design, supervising initial 
trouble-shooting for production, cost reduction, 
quotation. Two years Harvard, 45, married, fre 
will relocate for suitable opportunity. Box 
Journal, 54 East Putnam Avenue, Greenwich, | 
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extruder 


compare 


truder, 


| 
L re\ yreater maximum heating capacity, and 
lk; capacity. This will add up to higher production rate 
t i lower maintenance and operating costs. With the 
fi he “extrusion” unit consisting . the separate component 
NS der, feed section; and thrust bearing housing, we can 
4 bination to meet your requirements 

UDERS are supplied com — with a red control panel 
i ain disconnect switch, f bk wks, Contacts and tempera- 
t fed. Plumbing for the water supply and return lines to the 
c pleted in the base. Installation costs are held to a minimum. 

DERS can be furnished with dies, conveyors, take-off equip- 

r er auXxillary features for a wide range of extruded product 


etails or invite our representative to call 


FRANK W. EGAN & COMPANY, Bound Brook, New eas 
nd Builder of Maen he Paper ( ( ‘ 
and Plastics Industries 


Cable Address: “EGANCO”— Bound Brook, N. J. 


Compare specifications of any standard Egan Extruder, size 


Standard Sizes (Screw Dia.)— inches 2 2” 3'A 


Effective Screw Length— inches 32 40 56 
No. Cylinder Sections 1 
Zones of Heating on Cylinder 2 2 3 
Maximum Heating Load, KW 12 18 30 
Thrust Bearing Capacity, 1000 Ibs. 50 rpm. 60.5 60.5 119.5 
Type Speed Transmission Worm Worm Herr’ 
gear gear bone 
Usual Motor Size, H. P. 7%2-10 10-15 20-30 
Approx. Extrusion Capacity Ib./hr. 20-50 40-90 75-200 
Approx. Floor Dimensions — inches 40x98 48x112 60x120 
Approx. Weight— Ibs. (less Drive) 3200 3600 4800 


*Extruders are modified to meet requirements for a particular process 


for size, with 
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any other extruder. 
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acetate 


FOR PRODUCTS ON THE MOVE 


Stanley Handyman tool board set of popular 


f tools is sutlicient to take care of prac- 


eally any job the home owner might tackle. And the 
Hear dy mian tool board is not only a quick-turnover, high 
profit item but a compact, lrite rest-catching display Loo. 
are the colorful and attractive handles ot 
the serewdrivers and chisels. Fabricated from Hercules 


Typieal of the quality workmanship that goes into this 


anley se 
acetate, the handles not only add an eye-appealing feature 
to the set but have the toughness and durability necessary 
ong, hard use. 


Whether you sell the Handyman tool board as a complete 


vet of matehed tools or with a partial selection of tools to 


the man who Is outfitt 


ing his workshop ‘‘a tool at a time 
from the Handyman line.” vou ean be sure of high profits 


and satisfied customers. Chisel andl te 
Handyman tools are an outstanding example of the com- snlgtestuead tox Stacten Tooke by 

petitively-priced, high-quality merchandise that moves 3. A. Wetty Company with rod 

faster from dealers’ shelves, thanks to the eye-catching by Nixon Nitralion Works based 


Hercules cellulose acetate 


eolor and durability of Hercules plasties. 


Cellulose Products Department 
HERCULES POWDER COMPANY 


930 King St.. Wilmington 99, Del. \ 
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